


30, No. & ‘a 
bp q 

to him for 2 : 
ca 

Lh 

a4 

>D | ' 
rs experi- 5 
available 
shooter or | 
va 


reterence 


- Engineer | 


number of 



































ox River i 
f | 
ver fitteen . mH 
: Published Monthly by TELEPHONE ENGINEER PUBLISHING COMPANY 
about 115, Office of Publication: Morton, Ill. Editorial Office: 185 North Wabash Ave., Chicago, II] 
he list of J. A. SMITH, President and Treasurer, 185 N. Wabash Ave., Chicago Cc. L. JONES, Vice-President, Athens, Ohio 
eacl : .) WEINER, Secretary, 185 N. Wabash Ave., Chicago F. A. BOWDLE, Vice-President, Wheaton, Illinois 
— E. D. GRAFF, Editor, 185 N. Wabash Ave., Chicago 
HAROLD L. BEYER, Vice-President, Chicago 
Eastern Representative, H. S. DURLAND, 63 Hinsdale Pl., Newark, N. J. 
T CO. SUBSCRIPTIONS :—tThe subscription price of TELEPHONE ENGINEER is $2.00 a year in the United States, Cuba and Mexico; in 
since 1907. Canada it is $3; in all other countries $4. Single copies, U. S. A., 20 cents. 
“9 Entered as second-class matter, at the post office at Morton, Ill., under the act of March 3, 1879. 
ASSOCIATED PUBLICATIONS: ENVELOPE & SPECIALTY PAPER INDUSTRY, SOUTHERN FLORIST, DRY CLEANERS PROGRESS, 
1 Work. AUTOMATIC WORLD 
rtment. 
polis, Ind 
Volume 36 SEPTEMBER, 1932 No. 9 
GS 
nts 
‘ounting 
Idg. CONTENTS FOR THIS ISSUE 
FITORIAL ....cccccccccsscscceswseerdase 11-12 PHe NorTHERN OnIo TELEPHONE Com- 
MAN BuSsINESS OLYMPICS PANY PurCHASES “ALL-RELAY” AvuTO- f 
RRESTERS - das oe MATIC FOR BERLIN HEIGHTS.......... 26 
By VacuuM TuBE THEORY AND PRACTICE.... 
ECTRICCQ lt tc ce nee eee eee eee eee eee 12-13-14-1/ TELEPHONE ACTIVITIES IN FOREIGN CouN- Z 
is, MINN. . re TRIES 7 « 
ee COORDINATION OF POWER AND TELEPHONE a EN EE See Se SS Ce eee eee é/ - 
’ 2} 
ee SYSTEM By Frank F. Fowle wea se 15-16-17 BURNS. OREGON, ALso GOES KELI OGG— By z 
THe Latest TELEPHONE APPARATUS Pat- GET  TMGEE B06 KK KA ERE 28 Q 
cte ENTts—By Ben J. Chromy........200+%- 18-19 i ; , : i‘ 
. ILLiINois Town Keepers STEP WITH PrROG- 
| ELECTRICAL DiscOVERIES OF JOSEPH HENRY rEssS—By H. T. McCaig...........005. 31 
la S$ —By Dr. H. S. Osborne and A. M. ; Ml . 
> (;ROUP MEETINGS SUPERCEDE CONVENTION 32 
POD 6 ceakasvavenneses Sewn anees eae ' : 
h ran : , NIE Gu (GUARDS _ gunn, 2. ral 
$4.50 [RUNKLINE Wireptant—By F. J. Dom- RAINIER GUY GUARDS ARE ATTRACTIVE.... 34 
Ds van b64e rade eden pees oa 24-25 With MANUFACTURERS AND JOBBERS..... 36 4 
3.00 5 
h : 
5.50 


ee 


— EDITORIAL 


Business The Olympic games of California, the contestants. They appeared on the scene, were 
Olympics horse-racing season and the boxing ac-_ placed, and during the week carried honors back to 
tivities all interest us at times as noth- their native countries that will follow them all 
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ing else will. We learn lessons from them. They through the days of their lives. ' 

pply are excellent teachers, and those who will not bene- * * * ; 
fit from these sports are indeed blind. During the racing seasons the past summer, 

* * * horses won medals for their owners and places in i 

lO In the Olympic games, new records were set by history for themselves. There was nothing unusual Pt 
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at the race tracks. The animals simply took their 
places and were ready when the signal was given. 


The same things occured in the prize fighting 
rings during the past season. Bouts were won in 
moments—sometimes in a few seconds. 
natural for them to win. No one was particularly 
surprised. 


But behind each contest were days and months 
of strenuous training. When the game was on, 
the decks were cleared and the honors won or lost 
before the race commenced. No detail was over- 
looked; every emergency had been provided for 
and no chance of being caught unawares permitted 
to creep in. 


* * * 


Each contest was timed for the best advantage 
of those interested; the season was taken into con- 
sideration, the hour was planned so that nothing 
would mar the chances of any one contestant. 
And so, every entry had an equal opportunity. 
Why some won and others failed is obvious. Pre- 
paredness and intensive training; that’s the answer. 


* * * 


Next comes the contest that will cause the most 
brilliant minds in the country to match wits— 
Business Olympics. The stage is being set. Busi- 
ness conditions are adjusting themselves at a rapid 
pace. From every part of the country comes en- 
couraging reports. It is a signal to be up and on 
the alert. Getting ready for the contest for trade 
is now in order. 


* * * 


As in the contest of sports, it is not the aim to 
display the product when the opening day ar- 
rives, but to prepare for that day before it reaches 
us. Investigating every avenue of approach, and 
meeting every emergency with something better is 
going to play an important role in this Business 
Olympic. 


It seemed 
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The training of the runner, the race horse and 
the prize fighter a few years ago benefitted him 
very little for the recent contests. No winner, as 
far as we can ascertain, ever won his battle because 
of training in previous years. Certainly, previous 
training made it possible for him to get into fit 
condition more quickly than those who had no in- 
troductory training. 

And so it is with business. The firm that de- 
pends upon its reputation of the past or its adver- 
tising of previous years to secure business during 
the next twelve months, will undoubtedly find itself 
in the same class with the unprepared contestants 
of the sports events. 

When business is back in full swing, there is 
going to be greater buying done than there has 
been for the past several years. In the meantime, 
equipment is being studied and plans laid to im- 
prove and extend operations. And it is only a 
matter of a few months or possibly weeks. Those 
who do not make the necessary preparations now 
to place descriptions of their wares before the tele- 
phone public, are going to find themselves ex- 
tremely handicapped. 

* * * 

During the past three years there have been a 
number of firms, formerly serving the telephone 
industry, who have gone out of business. Those 
who are still operating should lose no time in ac- 
quainting the industry with the fact that they are 
ready and anxious to serve them when the time 
arrives. 

Yes, we have learned by applying the method of 
preparedness to business as it is applied to sports. 
But to get the most out of it we must complete 
the job. 

The firm that begins now to acquaint the buyer 
with everything he manufactures is going to secure 
the lion’s share of the business during the coming 
twelve months. 











VACUUM TUBE THEORY AND PRACTICE 
SUBJECT: PUBLIC ADDRESS PROJECTORS 








The loud speaker or “projector” is output speech or music to all present. ator of a sound projection system must 
the final link in a sound projection sys- The projector consists of two separate be familiar both with the power han- 
tem, and it is highly important that both parts, viz., the receiver unit and the dling ability of the projectors used and 
the theory and operation of this part horn. The receiver units have a maxi the methods which should be used in 
of the system be understood. mum power handling ability which if measuring the power input to them. 

In installations serving a large num exceeded may result in serious distor- The method of measuring power lev- 


ber of people a number of projectors 
are required to properly distribute the 


tion as well as damage to the unit. els 


It is obvious from this that the oper 
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discusses both the theory and operation 
rf projec ors. 

Types of Projectors and Receiver Units 
There are two basic types of receiv 

er units used in sound projection work, 

viz. (1) the magnetic balanced arma- 

ture type, and (2) the dynamic moving 
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Fig. 1. Magnetic balanced armature 

type receiver movement. 
units may be associated with either the 
horn or cone type of projector. In ad 
dition to the horn or cone there is also 
a rather odd type projector known a 
the “bowl” type which has recently been 
introduced. 

Theory of Balanced Armature Type 

Receiver Unit 

The magnetic balanced armature re 
ceiver unit consists of a permanent mag 
net, a pivoted soft iron armature, and 
an actuating winding wound over the 
armature. The armature may be con- 
nected to either a small meiallic or to 
an impregnated paper diaphragm located 
in the mouth of a horn, or to the center 
of a paper cone. 

Figure 1 illustrates the mechanism of 
a typical balanced armature type re 
ceiver unit connected by means of a 
driving pin to a metallic diaphragm. 

The theory of operation of this type 
unit is as follows: When alternating 
current of speech frequency is passed 
through the receiver winding the soft 
iron armature becomes alternately north 
and south on its two ends, the mag- 
netism in the soft iron armature reacting 
with that of the permanent magnet 
causes the armature to vibrate between 
the pole pieces of the permanent mag- 
net. This vibration is transmitted to 
the diaphragm or cone which in turn 
Sets into vibration the surrounding air 
thus creating audible sound. 

This type of receiver unit was quite 
popular several years ago in connection 
with public address work, but has since 
been replaced to a large extent by the 
newer dynamic moving coil type. The 
chief disadvantage of this type of unit 
was in the frequency response character- 
istics, it having a tendency to ravor the 
higher frequencies, due to the resonance 
characteristics < 


f the diaphragm. The 


larger the horn used with the balanced 
armature type unit, the better the low 
frequency response and the less tend 
ency of the diaphragm to resonate. This 
is due to the fact that the air column 
when the horn is in place acts as a load 
m the diaphragm, thus exerting a damp 
ening effect. 

Diaphragms for this type unit are 
generally made out of light corrugated 
luroluminum. The corrugations im 
prove the resonant frequency character 
istics of the unit. 

The horn may be replaced by a cone 
as shown in Figure 2 in which case the 
driving pin is connected to the apex 
¢ the cone or horn. The cone gives a 
much better low frequency response 
than the horn when used with the bal 
anced armature type unit. However, 
for a given input it is rather inefficient. 
The combination of balanced armature 
unit and cone is seldom used except 
where single projectors are used _ for 
providing small room volume. Figure 
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Fig. 2. Typical magnetic balanced arm- 
ature type unit with Cone Diaphragm. 
3 shows a typical magnetic balanced 
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irmature unit suitable for use with 
public address installations. 

The magnetic balanced armature type 
unit has the advantage over the dy- 
namic moving coil type of not requir- 
ing a source of direct current for field 
excitation, and of being somewhat 
lighter. Its disadvantages are lower ef- 
ficiency for a given input and poorer 
frequency response than the dynamic 
type. It is generally considered satis- 


factory for public address work involv- 


ing speech only, or when high quality 
music is not necessary. 
Theory cf Dynamic Moving Coil Type 
Receiver 

The dynamic moving coil receiver 
unit employs an electro-magnetic field 
in conjunction with a_ small moving 
coil. Figure 4 illustrates the general 
features of this type unit used with a 
cone, and with a horn type projector. 
The field winding is usually excited 
from a 6 volt D. C. source which may 
be either a storage battery or a recti- 
fier. In some cases the field winding 
is excited by passing direct current 
from the plate circuit of the output 
tubes of the power amplifier through 
the field. Sufficient ampere turns are 
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used to create an intense magnetic field 
between the pole pieces. The moving 
‘oil consists usually of a single layer of 
fine wire, wound on a _ non-magnetic 
projection from the cone or diaphragm. 
When speech current is passed through 
he coil it tends to vibrate up and down 
ver the end of the electromagnet. The 
principal advantage of this type of re- 
ceiver unit is the fact that the moving 
coil can move through a_ considerable 
distance without danger of striking the 
pole piece as was the case with the bal- 
anced armature type unit. 

This coupled with the fact that the 
impedance of the moving coil is fairly 
constant over the audio range results 
in a much better low frequency response 
than can be obtained with the balanced 
armature type. The impedance of the 
balanced armature type of receiver unit 
varies with frequency, increasing as the 
frequency increases. This results in 
both a loss of energy and distortion due 
to curvature of the grid voltage-plate 
current characteristic on the lower fre- 
quencies. 

All high quality sound systems make 
use of the dynamic moving coil type 
unit, and there is a trend toward its 
general use even for public address in- 
stallations where only speech is in- 
volved. Figure 5 illustrates a popular 
type of dynamic unit manufactured by 
ihe Racon Electric Company. This type 
f unit employs duraluminum diaphragm 
0.002 inch in thickness. 
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Fig. 3. Magnetic balanced armature 
type receiver. 
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Theory of Horn and Paffle Type 
Projectors 
The purpose of the horns which are 
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both balanced armature and 


dynamic type receiver units is to permit 


used with 


the small diaphragm to set into motio! 
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Fig. 4. Dynamic moving coil type 
receiver with cone diaphragm. 

a large amount of air, thus dispersing 
the sound over a considerable angle as 
well as projecting it to a greater dis- 
tance. In general the larger the horn 
the greater will be the percentage of 
amplifier energy converted into sound. 

It has that the best 
frequency response is obtained from the 


been determined 


horn type projector where the increase 
in size from the small to the large end 
of the horn takes place at an “exponen 
tial” Such 
ferred to as the exponential type to dis 


rate. horns are often re 
tinguish them from the type where the 
taper is not of proper design. 

Horn type projectors are made in a 
Figure 6 


variety of shapes and sizes. 


illustrates some of the more common 


For general public address work 
type 


types. 


of the outdoor type the trumpet 
shown in Figure 6-A is most 


This 


of either aluminum or a pressed pape: 


projector 


widely used. type horn is made 


composition and can be obtained with a 





nl receiver 
, 
Electric Co., Inc.) 


them 


Fig. 5. Dynami 
(Courtesy Racon 


moving Cc 


finish which permits installing 
permanently for outdoor work 


work, 


high quality is desired, the 


especially where 
folded 


Figure 6-b ar 


For indoor 


type 
horns such as shown in 


used more extensively. These horns, 


which are of the exponential type, 


can be obtained with air columns 
of from 6 to 14 teet and with mul- 
tiple connections 5s that several 
speakers can be connected to one 
horn, where exceptionally high volume 


is required. This type of horn is made 


of either wood or pressed paper and in 


general is not intended for use where 


exposed to the weather. The frequency 


response characteristics oOo! these horns 


are exceptionally good 


A late type of horn recently brought 


out by the Racon Electric Company is 
shown in Figure 7. This horn, which 
is known as the “Radial Type,” is de 


that it complete 360 


eliminates the 


Pives 


signed SO 


coverage and 


for placing a number of separate horns 


to provide proper coverage 
this 


The neck of horn is provided 


with a multiple unit arrangement, 


input 





Fig. 6. Projection baffle for con 
speakers 
thus permitting a large amount of 
power to be handled by the horn 


Cone type projectors and units re 
quire that the assembly be mounted in 
the center of a flat board, such as celo 
tex, the board being known as a “baf 
fle.” The baffle 


lengthen the path between the 


is necessary in order to 
front and 
back of the speaker, otherwise the waves 
back of the 


fere with those set up by the front, re 


set up by the cone inter- 


sulting in a loss of low frequency 


response, To reproduc« satisfactorily 


notes as low as 100 cycles requires a 
baffle approximately 3'6” squaré 


The 


bre vad 


cone type projector has a ver\ 


wave front, hence sound is not 


projected to any great distance with the 


type of speaker, however, it covers a 
wide angle 

By using a projection type baffle it 
is possible to project sound a_mucl 
greater distance from the cone typ 


speaker but the angle of radiation is, of 


necessity 





course, cut down. It is claimed by one 
company who manutactures cone type 
units that a cone speaker with a 12”x36" 
projection type baffle should ver an 


{ 


area 1200 feet wide and , Oot a mile 


deep, with 15 watts audio input 
Power Handling Ability of Sound 
Projection Unit 
It is highly essential that operators of 
public address systems be familiar with 


the audio power capacity ot the loud 





Trumpet type horn. 
, Inc.) 


they are using if 


Fig. 0-A 

(Courtesy Racon Electric ( 
speaker units : they 
are to avoid overloading the units, and 
also in order to determine the amplifier 
output required to drive the unit. 


The 


loud 


power handling capacity of any 


speaking unit is governed by the 


ability of the unit to hold together and 


f movement of the mov- 


the amplitude « 


ing coil or balanced armaturs lt suf- 


ficient power is fed into a_ balanced 


armature or moving coil type unit to 


cause the moving parts to strike against 
severe distortion will 


the pole 


result 


pieces 


1 “1 
Some units, especially the moving coil 


type employing aluminum alloy dia- 


phragms, operating at a greater power 


level than the normal rating will us- 
ually suffer mechanical damage _ befor 
severe distortion takes place. Mechan- 


ical damage results from the 


breaking, the 


liaphragm 


moving coil coming loose 


etc. Cone type speakers are exception 


ally rugged from the standpoint of their 





Fig. 6-B Folded type hor 


(Courtesy Racon Electric Co., Inc.) 
power handling capacity, and their abil- 
ity to stand heavy overloads. This is 
due to the heavy construction employed 


in cone and coil as well as the 


voice 


(Continued on page 17) 
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Coordination of Power and Telephone System 


The Trend of Development Toward this End Is Very Ably Set 
S Out in the Following Article Discussed by the Author. Facts cm 
to Establish the Correctness of His Viewpoints are Set Forth. 


There was a famous son of Illinois 
who once remarked that in order to 
find out where we are going, we must 
first find out where we are. We might ex 
tend this sage observation by remarking 
that in order to know where we are we 
must first find out how we got there 
If we were to pursue the second part 
of this text in the effort to discover 
when and how the problem of electrical 
interference first appeared in the de 
velopment of the electrical arts, it would 
take us back to the year 1844, when 
Morse and Vail discovered that two 
parallel overhead telegraph circuits were 
inductively related. They also discovered 
promptly that lightning was a_ very 
troublesome source of _ interference, 
which is still an unconquered problem, 
87 years later. Although this is interest- 
ing historically, the interference prob- 
lems which proved more troublesome 
did not arise until after 1880, when the 
telephone and the electric arc light were 
first coming into commercial use. 3V 
1890 the advent of the electric street 
railway resulted in a new type of inter- 
ference problem and presently the op- 
posing interests engaged in legal con- 
troversy which had far-reaching con- 


sequences. 


The modern alternating-current sys- 
tem of power generation and distribu- 
tion was contemporaneous with the 
electric railway and by the end of the 
19th century was rapidly extending elec- 
tric service to areas which could not be 
reached economically with the very lim- 
ited voltages of the direct-current sys- 
tem. During the nineties were built the 
pioneer systems for the long-distance 
transmissions of power, which in re- 
spect of voltages, distances and power 
capacity would be today no more than 
distribution systems for serving rather 
limited areas. These systems however 
were the genesis of modern electric 
service which makes our present civili- 
zation possible. 


Historically it is also of interest that 
the limitations of the ground-return 
telephone line were discovered before 
1885 and the advantages of the long- 
distance metallic circuit were commer- 
cially demonstrated between New York 
and Boston a year or two before that 
date. The first long-distance lines of 
the American Telephone and Telegraph 
Company, constructed in 1886, were 
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metallic and were equipped with the 
first systematic transposition system for 
preventing cross-talk between parallel 
circuits. By 1900 the system for trans- 
position was greatly improved, with 
marked reduction in the cross-talk level 
and much better general coordination 
with foreign systems. Many important 
advances in the telephone art were made 
during the 1890's, but two of outstand- 
ing importance were the dry-core paper 
insulated cable and the common-battery 
multiple switchboard. 30th of these 
advances embodied the general princi 
ples of balanced metallic circuits, which 
were very essential for proper coordina- 
tion of the plant units of the telephone 
system with each other and the general 
coordination of the entire telephone 
plant with foreign systems in adjacent 
locations. The urban exchange sys- 
tems originally constructed with mag- 
neto equipment and ground-return lines 
were rebuilt with common-battery equip- 
ment and metallic lines, and the all- 
cable type of exchange plant came 
rapidly into use. In rural districts the 
magneto ground-return system, despite 
its disadvantages, still supplied the needs 
of communities where electric light and 
power were luxuries scarcely hoped for. 


As we now pass the turn of the cen- 
tury we take leave of the era of pioneer 
development and exploitation and enter 
the period of amazing commercial ex- 
pansion in both power and _ telephone 
service, which is unparalleled in any 
other country in the world. At the 
opening of this period the interference 
difficulties were usually within the con 
fines of cities and adjacent suburbs, 
where the two classes of distribution 
facilities were naturally in more or less 
proximity. But the parallels were not 


15 


often of great length, distribution volt- 
ages were seldom over 2300 volts, and 
the total power demands were still com- 
paratively small. Consequently the prob- 
lems of coordination, while frequently 
troublesome, did not present difficulties 
of the order which presently arose with 
the rapid expansion of long-distance 


power transmission. 


Many of the early transmission sys- 
tems were built in conjunction with the 
rapid development of interurban elec- 
tric railways, in the decade from 1900 
to 1910; others were constructed to 
bring hydro-electric power from remote 
generating sources to centers of distri- 
bution, and instances of serving nearby 
towns and villages from the larger dis- 
tribution centers began to multiply. 
Parallels with rural telephone systems 
and toll lines, built perhaps a decade or 
more earlier, were both on the increase, 
in numbers and length. The basic prin- 
ciples of coordinated transpositions in 
the two systems were developed shortly 
before 1905, and were used to advantage 
in specific instances, but their applica- 
tion did not become general practice un- 
til somewhat later. The decade just 
mentioned was also marked by growing 
friction and controversy between the 
two groups of interests, with an in- 
creasing tendency to resort to the courts 
for the purpose of establishing legal 
rights. The outcome of these contests 
was varied, but on the whole was not 
constructive and failed to prevent the 
repetition of legal controversy when 


fresh occasion arose. 


Notably because of the regional water- 
power situation and the limited fuel 
resources, the progress of pioneer de- 
velopments in power transmission was 
more striking on the Pacific Coast than 
anywhere else in the country. This 
situation brought about the first co- 
operative attack on the coordination 
problem, instituted in 1912 under the 
supervision of the California Railroad 
Commission. Their report, published in 
1919, was the most important contribu- 
tion to the subject up to that time. With 
the passing of the national emergency 
created by the World War, the National 
Electric Light Association took up the 
problem for the power industry through- 
out the country and appointed an engi- 
neering committee on inductive inter- 
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ference. A few years later this com 


mittee was re-named the “Inductive Co- 
ordination Committee,” and about a year 
changed again, to 


ago its name was 


Systems Coordination Com 
The 


about the organization of this commit 


“Foreign 


mittee.” situation which brought 
tee was the growing tendency of com- 
munication companies to appeal to the 
courts and commissions to protect their 
rapid expansion of 


service from the 


power systems, based on the expecta- 
tion, or at least the hope, that a remedy 
could be found through the adjudica- 
tion of legal rights. 

By 1920 it 


more evident that the use of legal pro 


was becoming more and 


cess was not a satisfactory solution, 


especially from the standpoint of the 
public interest in both kinds of service. 
Early in 1921 a movement was initiated 
by the National Electric Light Associa 
tion and the Bell Telephone System to 
abandon legal process and_ substitute 
voluntary cooperation as the best means 
joint 


of arriving at a solution in the 


interest of all concerned. This proposal 


took 


portant changes in the accep.ed philoso 


firm root and brought about im 


phy of the rights and duties of neigh- 
public. A 


known as the 


boring utilities serving the 


permanent organization 


Joint General Committee of the Na- 


tional Electric Light Association and 
the Bell Telephone System was formed 
in 1921 and 


group of engineers for the purpose of 


brought together a joint 


undertaking fundamental and complete 


study of the entire problem. This or 


ganization has been functioning for 
about nine years and has been very suc 
cessful in establishing cooperative rela- 
tions between the member companies of 
both 


coordination of the two classes of physi 


groups and advancing the art of 


Their work is not yet 


fact it 


cal systems. 
finished, and in prob- 
that 


garded as 


appears 


able such work can never be re 


finished, because with the 


growth of commercial development and 
constant advances in the arts, fresh 
problems will continue to present them- 
selves and their proper solution will 
demand cooperative fundamental study. 

The Joint General Committee issued 
its first report in 1922 on “Physical Re 
Electrical Supply and 


lations Between 


Signal Systems,” which contained the 
first joint statement on record of “Prin- 
ciples and Practices for the Inductive 
Coordination of Supply and Signal Sys- 
tems.” These principles have stood the 
test ot 


while they will probably be improved 


nine years of experience, and 


and extended at some future date, they 


have proven on the whole to contain 


the fundamentals necessary for success 
ful cooperation and coordination. Two 


further reports of this Committee ap 


peared in 1926, one entitled “Prin 

ples and Practices for the Joint Use ot 
Wood Poles,” and the other on “Allo- 
cation of Costs Between Supply and 
These 


both 


Communication Companies.” 
three reports are obtainable from 


the N. E. L. A. and the Bell 


hands of all re 


System, 
and should be in the 
engineers of the 


sponsible officials and 


Independent telephone group. 

The Joint Subcommittee on Develop 
ment and Research published the first 
volume of its results in 1930, containing 
echnical permanent 


four reports of 


value, including the results of the Min 
neapolis investigation of noise-frequency 
induction in telephone distribution sys 
tems situated on joint poles with power 
distribution systems. At the A. I. E. E. 
W inter New York 


on January 26-30, 1931, there was pre 


Convention held in 


“Symposium 
Tele 


phone Plant,” comprised of a group of 


sented a very interesting 


on Coordination of Power and 
engineering papers describing the status 
of the joint development and research 
well worth 


work. These 


study by those interested in the techni- 


papers are 


cal progress which has been accom 


plished to date; they do not constitute 


in any sense a final report, but indicate 


the present status of two very active 
and rapidly changing arts in which 
highly satisfactory results have been 


attained by cooperative effort of the 


two industries. Further technical pub- 
lications, on numerous topics, have ap 
peared from time to time, in the serial 
reports of the Foreign Systems Coordi 
nation Committee, published by the 
N. Be. EA. 

If now we hastily review the 
history of this coordination problem dur 
ing the fifty years of its existence from 
1880 to 1930, it seems quite obvious that 
the last decade stands out in major im- 
portance for the development and appli 
cation of the principles of cooperation, 
and for the point of attack on the whole 
problem through the process of funda- 
mental research. If moreover we com- 


pare the status of coordination at the 


beginning and the end of this decade, 
the progress made seems very striking. 
Yet during this decade both industries 
have been actively expanding and mak- 
technical advance- 


ing very important 


ment. While the population of the 
country increased only 16%, the tele- 
phone siations increased 88%, annual 


telephone messages increased 96% and 


toll circuit mileage increased 250% 


electric customers increased 127%, an- 


nual kilowatt- hour usage increased 


107% and power transmission line mile 


age increased over 100%. The effect 
of this growth has been, almost obvi 
ously, to increase the number of situa- 


tions of proximity and extend the ap- 


whole 
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plication of coordinations. In telephone 


practice there have been notable jn- 


creases in the use of toll cable, tele- 
phone repeaters and carrier systems, and 
important extensions of telephone com- 
foreign countries. In 


munication with 


power practice there have been increas- 


ing uses of higher voltages for both 


transmission and distribution, increasing 


use of networks and intercon- 


S\ stem 
service and mini- 


le " al 


marked increase in the domestic appli- 


nections to improve 


mize the consequences of faults, 


cations of electricity, and considerable 


progress in extending electric service to 


farms. The commercial standards of 


both power and telephone service have 


advanced materially during this ten- 


year period; the reduction in average 


delay on long distance connections has 
been a development of outstanding im- 
portance. 
Noise-frequency induction of a mag- 
nitude affecting communication service 
has always been a matter of serious 
concern to telephone engineers. It is 
that the 


probably sate to say general 


level of such induction on the telephone 
wire plant of the country has been re- 
duced very substantially during the dec- 
ade just ended. The means by which 
this has been accomplished include im- 
proved electrical balance of both classes 
of systems, increased application of co- 
systems, im- 


ordinated transposition 


proved control of power system wave 
shape, development of means for reduc- 
ing inductive coupling by the use of 
shielding on both classes of lines, and 
the general adoption of advance plan- 
selecting co- 
ordinated locations for new lines. Much 


conducted in 


ning and cooperation in 


research work has been 


the effort to discover the true charac- 


teristics of earth conductivity and un- 


phenomena _ which 


inductive 


cover the ce ymplete 


determine the magnitude of 


coupling between neighboring lines. 


The results of this work, although far 
already been of 


complete, have 


The general technique in 


from 
great value. 
the handling of noise-frequency prob- 
lems has been greatly advanced, and it 
is now feasible to predict at least ap- 
proximately how much noise will be 
present in a specific case when the nec- 


known in 


essary fundamental facts are 
advance. Complete perfection of elec- 


trical balance in both systems is of 
course the theoretical ideal, but in com- 
must ordinarily 
be an between the 
ideal and the attainable. which can only 


ce ynsid- 


mercial systems there 


economic balance 
be determined by engineering 


eration in specific cases. This applies 
often in the case of parallel distribution 
systems, where certain inherent unbal- 
ances in either system, or possibly both 
systems, are the means of securing im- 


portant economies in the cost of service. 
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With the expanding needs tor both 
classes of service and the rapid ad 
vances in the two arts, these problems 
appear to be gradually assuming their 
permanent place in the system engineer- 
ing of both types of utility 


The other general type of coordina- 
tion problem is that concerned with 
low-frequency induction, which includes 
the power system fundamental and its 
lower harmonics, as distinguished from 
the higher harmonics in the audible 
range, or so-called noise frequencies. 
The inductive effects are chiefly of 
transient character, coincident with the 
occurrence of a power line fault to 
ground, which results in momentary 
abnormal current. The effects depend 
upon the magnitude of the induced volt- 
age, its duration, and the frequency of 
such occurrences. Specifically these 
effects may include false signals, inter- 
ruptions of service, damage to plant. 
and, in severe cases, acoustic shock to 
telephone operators, and electric shock 
to plant employees working on the cir- 
cuits affected. There has been a steady 
trend in power system design and con- 
struction to increase the inherent 
strength, electrically and mechanically, 
against fault occurrences and to im- 
prove the protective equipment for lim- 
iting the duration and intensity of such 
faults. Considerable progress has also 
been made in the application of shield- 
ing as a mitigative device in exposures 
where increased separation or dimin- 
ished length are impracticable because 
of great cost or physical obstacles. 
Development work is also in progress 
on acoustic shock reducers and im- 
proved telephone system protectors, 
with encouraging results. The use of 
shielding on the telephone line has been 
found advantageous, and can be ob- 
tained at relatively low cost with cir- 
cuits in lead-sheath cable by means of 
coordinated grounds on the sheath. In- 
creased attention is being given to the 
coordination of grounding practices in 
neighboring power and telephone Sys- 
tems in order to prevent harmful inter- 
actions caused by resistance coupling 
through the grounding circuits. 


Very marked progress has been made 
in the cooperative work on the joint 
use of poles for power and telephone 
distribution facilities. The problems 
involved in situations of this class in- 
clude in their scope both service and 
Salety. Heretofore the safe rupturing 
capacity of the protectors in che tele- 
phone system has been generally con- 
sidered as imposing an upper limit on 
the power voltages which should be 
permitted in joint use. Recent investi- 
gations, however, tend to show that the 
Protective devices in the power system 
also affect the safety problem in rela- 


tively great degree. Where the power 





circuits are equipped with protective 
devices which de-energize them in the 
shortest feasible time when faults ox 
cur, there is very satisfactory evidence 
that the attendant hazards to the tele- 
phone plan are very greatly reduced 
In fact it appears very probable that 
numerous cases of serious damage or 
accident on joint lines would have been 
prevented, or limited to very minor 
consequences, if the power fault had 
been cleared in the very short interval 
which is possible with modern protec- 
tive devices. It is perhaps too’ early to 
say what effect such equipment will 
have on future joint use at the higher 
distribution voltages which are becom 
ing an economic necessity, but the 
trend toward greater safety in joint use 
is rather obvious. 

As regards the future there seems to 
be no serious reason to doubt the con 
tinued growth of both power and tele- 
phone service after the present depres- 
sion has spent itself. soth types of 
service are indispensible, not only un- 
der present conditions, but especially 
with the return of normal growth in 
commerce and industry which many 
economists predict is not far distant 
The 6,300,000 farms in the country are 
as yet very inadequately supplied with 
electric service, and at the close of 1930 
only about 10% of this number were 
served. This class of customers in- 
creased about 16% during the year 
1930, and from 1923 to 1930 the total 
number increased at a rate which dou 
bled every three and one-half years. 
The expected growth in this class of 
service stands out as one of the future 
developments which will make the co- 
ordination of rural distribution systems 
of increasing importance. 

Another trend which is frequently 
discussed today is the movement of in- 
dustry away from large centers of pop- 
ulation, in order to secure more favor- 
able locations near small cities and 
towns. The general availability of cheap 
industrial sites, ample electric power, 
efficient transportation, universal com- 
munication facilities, and greatly im 
proved living conditions, appear to offer 
much in favor of decentralization. The 
consequences of a definite and substan- 
tial trend of this character on the co- 
ordination problems of the future are 
almost too obvious for comment. 

In view of the outstanding accom- 
plishments of the past decade in estab- 
lishing voluntary cooperation between 
power and communication interests. 
and the important benefits resulting 
from the technical advances in the art 
of coordinating the two classes of sys- 
tems, it would seem to be reasonably 
sure that the progress of the future will 
be along the same paths which have 
brought us to the situation existing 


today. 
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VACUUM TUBE THEORY AND 
PRACTICE 


(Continued from page 14) 


mechanical arrangements which permit 
the cone to move. 

The average dynamic type cone speak- 
er of the 10” and 12” types will handle 
from 15 to 25 watts continuously and 
peaks as high as 30 to 35 watts. The 
actual power capacity of any cone type 
unit depends upon its construction and 
the manufacturers rating should be con- 
sulted before attempting to operate 


units. 


The audio power capacity of units of 





Fig. 7. Radical type horn. 
(Courtesy Racon Electric Co., Inc.) 


the balanced armature type is much less 
than either the cone or trumpet dynamic 
units. The average unit of this type can 
handle from 1 to 2 watts. The power 
handling capacity is definitely limited in 
this type by the comparatively small 
clearance between pole pieces and arma 
ture. 

The dynamic moving coil unit used 
in connection with a horn of any of the 
various types has a greater audio hand- 
ling capacity than the balanced arma‘ure 
ind horn combination but a much low- 
er capacity than the dynamic cone type. 
The average type of dynamic unit simi- 
lar to that shown in Figure 4 will handle 
continuous power of about 6 to 8 watts 
with power peaks of 2 to 3 times this 
value. 

By equipping units of this type with 
a cloth diaphragm in place of the thin 
duraluminum diaphragms usually used, 
the power capacity is increased from 
three to five watts. 

The next issue of Telephone Engineer 
will take up the subject of “practical 
public address installations.” 
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The Latest Telephone Apparatus Patents 


A Description of Outstanding Patented Inventions on Telephone, Amplifying and Acoustics 
@ as They are Granted by the United States Patent Office. This information Will be Found a 
Handy Reference for Inventors, Engineers and Plant Men in Establishing Dates of Record, Etc. 


LINE REPEAT- 
Hallden, 


SINGLE 
Frederick G. 


1,868,705. 
ER. 


























N. Y., assignor to International Com- 
munications Laboratories, Inc., New 
York, N. Y., a Corporation of New 
York. Filed June 6, 1930. Serial No. 
459598. 19 Claims. (Cl. 178—71.) 
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1. A telegraph repeater comprising 


two sets of relays, at least one relay of 
each set having a plural 


line connection with one of said plural 


winding, a 


windings in one set, another line con- 


nection with a corresponding winding 
connection between 


other set, a 


line connected winding of 


in the 
the 
and a relay contact of the opposite set, 
a connection between a relay contact of 


each set 


each set and a winding of another relay 


in the same set, a biasing circuit in 
each set reversibly controlled by the 
actuation of a relay in the opposite set, 
and a local source of energy for actu- 


ating the relays of said repeater in re- 


sponse to line transmitted signals. 


DAY AN- 
Lester C. 
assignor to 

Incorpo- 


1,866,606. TIME - OF - 
NOUNCING SYSTEM. 
Warner, Plainfield, N. J., 


Western Electric Company, 


rated, New York, N. Y., a Corporation 
of New York. Filed Mar. 23, 1931. Se- 
rial No. 524,496. 12 Claims. (Cl. 179— 
0.) 






A 


1. An announcing system comprising 
films each 
having photographic sound traces there- 
on, clock-controlled means for period- 
ically and advancing said 
films, means illuminating an ex- 
posed portion of each film, 


a plurality of transparent 


successively 
for 
a scanning 


Jamaica, 


—— _ fits BE if Le oe 
—— =TVE hese eS 
"Thee bl ~ 2 


Conducted by 
BEN. J. CHROMY 


Patent Attorney 
Washington, D. C. 


prism for scanning the exposed por- 


tions of said films in succession, a 


photo-electric cell associated with said 


prism for producing telephonic currents 


in accordance with the variations of 
1e photographic traces scanned by said 
prism, means for amplifying said tele- 


phonic currents, and means for impress- 


ing the amplified currents upon a tele- 


phone circuit. 


TELEPHONE SYSTEM. 
Elmhurst, III., 
Associated 


] 8608 956. 
Victor S. 


or, by 


Tharp, assign- 


mesne assignments, to 
Chicago, 
Delaware. Filed 


No. 512,047. 12 


Electric Laboratories, Inc., 
Ill., a Corporation of 
Jan. 29, 1931. 


Claims. (Cl. 


Serial 
179—27.) 
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l. In a telephone system, a subscrib- 


er’s line identified by a distinctive tone, 
a trunk line, means for extending a call 
said subscriber’s line to the trunk 


tone to 


from 


line, means for applying said 


the trunk line, means for answering the 


call, and means responsive to the an- 
swering of the call for removing said 
tone from the trunk line after a pre- 
determined interval 

1,856,701. ELECTRICAL FUSE FOR 
HIGH OR LOW VOLTAGE. Hans 


Gerdien, Germany, 
Electric & 


Cx rpora- 


Berlin-Grunewald, 
assignor to Westinghouse 


Manufacturing Company, a 











tion of Pennsylvania. Filed Oct. 16, 
1926, Serial No. 141,995, and in Ger- 
many Oct. 16, 1925. 11 Claims. (CI. 
200—135.) 
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4. In an electric fuse, in combina- 


18 


conducting ele- 
nitrate of 


tion, a tubular fusible 


ment, a mixture of barium, 


aluminum and ma 


in the 


gnesium powder with- 


po- 
aluminum 


element and a mixture of 


tassium chlorate, sugar and 


powder located at a place of said ele- 


ment of reduced cross-section. 


1,856,702. TAPERED LOADING OF 


CONDUCTORS John J. Gilbert, 
Douglaston, N. Y., assignor to West- 
ern Electric Company, Incorporated, 
New York, N. Y., a Corporation of 
New York. Filed April 25, 1930. Serial 
No. 447,226. 3 Claims. (Cl. 178—45.) 
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conductor having the 


the 


A 


inductance 


signaling 
increased by application 
of magnetic material, characterized in 
this, that the 
hysteresis 


other 


inductance, impedance, 


current loss, or 
the 
is changed from point to point 
the conductor by the 
of magnetic 


eddy 


loss, 
characteristic of conductor 
along 
applying strand 
material with an 


different parts 


loading 
angle of lay different in 


of the conductor. 


1,856,730. PIANO LOUD SPEAKER. 
Emilius W. Scherr, Jr.. New York, N. 
Y., assignor to The Aeolian Company, 


a Corporation of Connecticut. Filed 


May 31, 1929. Serial No. 367,235. 3 
Claims. (Cl. 181—27.) 
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1. In combination, a horizontal piano 
construction 
the piano 

partitions the in- 
into an upper space 
said spaces being 
an opening located at the 


with its and lid; a 


within 


case 
said case including 
sound board which 


terior of said case 


and a lower space, 
connected by 
bass front corner of the sound board; 
and a diaphragm 


loud speaker supported with the margin 


hornless vibratable 
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of its diaphragm at the margin of said 
opening with the diaphragm closing 


said opening. 


1.868579. BROAD-BAND AUDIO- 
AMPLIFIER. Elmer Z. Lane, Me- 
chanic Falls, Me., assignor to Amer- 
ican Telephone and Telegraph Com- 
pany, a Corporation of New York. Filed 
July 17, 1930 Serial No. 468,705. 6 


Claims. (Cl. 179—171.) 





1. In a speech and music frequency 


amplifying system, a source of speech 
or music waves to be amplified, a pair 
of space discharge tubes operating in 
push-pull relation for amplifying the 
waves from said source, and means 
comprising a plurality of input coupl- 
ings individual to said tubes and having 
different frequency characteristics cov- 
ering broad bands within the speech 
and music frequency range for enabling 
the amplifier to operate effectively over 
a wider frequency band than is accom- 
modated by either coupling circuit 
alone. 


1,868,607. ELECTROMAGNETIC 
SOUND REPRODUCER SYSTEM. 
Frederick A. Kolster, Palo Alto, Calif., 
assignor to. Federal Telegraph Com- 
pany, San Francisco, Calif., a Corpora- 
tion of California. Filed Aug. 16, 1928. 
Serial No. 300,009. 6 Claims. (CI. 
179—115.5.) 





ON PU? TRANS ORME ® 


6. In an electromagnetic translating 
device, a plurality of windings each in 
series with an independent tuned cir- 
cuit movable in a magnetic field and 
adapted to respond most efficiently to 
different bands of frequencies, and vi- 
bratory means actuated by said wind- 
ings, 





1,857,019. FUSE INDICATOR. Mar- 
ian E. Hassell and Edward W. Gorham, 
Miami, Fla., assignors of three-fourths 
to said Hassell and one-fourth to said 
Gorham. Filed March 30, 1931. Serial 
No. 526,482. 14 Claims. (Cl. 200—121.) 








1. A closed casing having a part 
thereof transparent and colorless, and 
means in said casing operable by heat 
to form a colored deposit upon said 
part to indicate a temperature within 
said casing beyond a_ predetermined 


maximum. 


THE “NO-TAX” FALLACY 


The Ada (Oklahoma) Bulletin on 
August 18 discussed editorially under 
the above heading the relation between 
municipal utility operafion and munici- 
pal taxation, as follows: 


“Much has been made of the 
‘Taxless City’ recently by advocates 
of a managerial form of govern- 
ment. The idea is advanced that 
by proper management property 
owners may be relieved of city 
taxes. 


“The taxless city, if there is any 
such, is made so by shifting the 
burden of city expenses onto the 
backs of public utility patrons, wat- 
er, gas and electricity consumers 
This can be done and has been 
done, usually by managers or 
boards who relieve the taxpayers at 
the expense of the utility user. 


“Take as an example a city of 
ten thousand population. Suppose 
the annual expense of running that 
city is seventy-five thousand dol- 
lars, which covers all running costs 
and provides for interest and re- 
tirement of water works bonds, the 
water system being owned by the 
city. Suppose there are two thou- 
sand water users in the city, paying 
an average of one dollar and a 
quarter a month. This brings in a 
revenue of $2,500 a month, or 
$30,000 a year. It is then necessary 
for the city to raise an additional 
$50,000 a year by taxation. Some 
of the heaviest taxpayers squirm- 
ing under the high taxes consider 
means of getting a _ reduction. 
‘Here, they say, ‘there is no use 
of these high city taxes, let us raise 
the water rates and get money to 
run the city in that way.’ So the 
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obliging manager raises the water 
rates two and a half times, which 
makes the average water consumer 
pay $3.12 a month. This provides 
a revenue of $75,000 a year for the 
city or enough to pay running ex- 
penses. It is no longer necessary 
to levy a city tax. Then the city 
manager can shout to the world, 
‘Look what I have done, I have 
made this a ‘taxless city.. Has he? 


“Here is what has actually been 
done. The expense of running the 
city has been shifted from the ad 
valorem taxpayer to the water con- 
sumer. Many of the ad valorem 
taxpayers are wealthy individuals 
and corporations. A large major- 
ity of the water consumers are 
small business men, laboring men 
and professional men with small 
incomes. 


“Has the condition of that city 
been improved, or is its last con- 
dition worse than its first? 


“Ponca City has been touted as a 
‘Taxless City.’ Three thousand gal- 
lons of water a month cost the 
residents of Ponca City $4.88. In 
Ada the rate for 3,000 gallons a 
month is $1.” 


PAY USUAL RATE OF §2.25 ON 
OCTOBER 15 


The American Telephone & Tele- 
graph company voted to pay the regu- 
lar quarterly dividend of $2.25 a share, 
maintaining the $9 annual rate. 


The dividend is payable October: 15 
to stock of record September 20. 


The action of the board of directors 
in declaring the usual dividend had 
been generally anticipated in the finan- 
cial circles, although certain sections 
had speculated on the possibility of a 
reduction. 


The earnings report of American 
Telephone & Telegraph covering the 
first half of 1932, which was issued 
some time ago, showed net income for 
the period of $75,099,345, which was 
equal to $4.02 a share on 18,660,970 av- 
erage shares outstanding. This com- 
pares with net income in the corre- 
sponding period of 1931 of $89,213,358 
or $4.89 a share. 


Net profits for the first six months 
of this year were without dividend as- 
sistance from the Western Electric 
Company, one of its principal operating 
subsidiaries. Whereas in the same pe- 
riod a year ago the Western Electric 
paid over to the parent company divi- 
dends amounting to $10,325,862. 
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Wuen the where-shall- we-spend -our- vacation 
conference is in progress, it saves a lot of time 
and trouble co telephone about rates and reser- 
vations right from your easy chair 

Or when you're tucked into bed and a rush call 
comes, it’s infinitely simpler to pick up a telephone 
beside you than to dash downstairs to answer 
When you're baking a pic, or bathing a baby, 


family crises can often be averted by having a 


% 





Sen 





Fine! Let’s telephone for rooms right now” 


the house save steps and minutes, day and night 

Complete convenience can easily be provided 
Let the local telephone company help you 
They'll plan telephone arrangements to meet 
your individual needs. They'll explain the varied 
equipment available portable instruments, 
intercommunicating systems, hand telephones. 
signal lights, special bells, etc. There is no charg 


whatever for this advisory service. Just call 


telephone at hand. So telephones throughout ‘a> the Business Office 
J 











Identify your i 





“HURRY UP, HELEN. WE‘’LL BE AT THE BEACH 


Sir waged mmer living room for all the family. New books and 





manesines ... deepenshianed chairs... a wwing...cade gem 


bie teivphome. pluaged inte = permanent outlet, 10 organise parties and get things done with « minimum of warmaeuher extal 


A tazy Season like summer is an ideal time to learn the 
worth of telephone convenience. For few things save as 
much time and energy as having enough telephones 


Make sure there are handy telephones at handy places 





in your summer home. On the sun porch, in kitchen 
bedroom, garage and boat house. Then calls can be made 
€ received I by any member of the household quickly 
quietly without rushing from room to room, without 





disturbing afternoon siestas. and with full privacy 
personal affairs 

Such homes are happier. and much more livalee 
made so by careful planning in advance —by chet 
and placing the proper telephone equipment te a 
seasonal or special needs 

The local telephone company will help you galt 
without any charge. Just call the Business Office 





nquiry to advertisers by saying—“A 


shown in TELEPHONE ENGINEER” 
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NICONVENIENCE 


\pvERTISING is most effective as it relates itself 
1 the lives of the people who see it. The three 
iivertisements below (originally full pages—here 
duced for reproduction) were carefully planned 
p reach the readers of class magazines with a 
ecific message at a specific time. Appearing in 
nN lune, July and August, they emphasize the con- 


ribution of handy telephones to vacation comfort. 








“WE 3UST GOT HOME, POLLY”. ......22- 


“SEND OUR TRUNKS RIGHT OUT”. ..... 


“START THE MILK TOMORROW MORNING”... 





ee ee 
mom of warmuemher exertan 





estas. and with full peivary 
How many steps and minutes are wasted in your home 


every day? How many of them could be avoided by hav- 
ing handy telephones in the rooms you use mot? 

Sevence says it takes as much energy to step up one 
foot as to walk thirteen feet on the level. A telephone in 
your bedroom or boudoir will save countless dashes down- 


numerous places where extension tele- 






rease comfort, insure privacy. Their 
pier. and much more liview P 


rning in advance —by cheett 
r telephone equipment te at 










telephone company will gladly help you 


plan the proper telephone arrangements to meet your 


company will help you pa 








mii Mairr—and up again. If you have children, « telephone _ special needs. There is no charge for this advisory service. 
w« t usiness Office. 
si in the aursery will let you be with them and enjoy them Just call the Business Office. 
(ay 
‘a 
a 
aE 








The advertisement at the far left pictures the 
annual where-shall-we-spend-our-vacation con- 
ference and suggests the quick convenience of 
a telephone beside the easy chair in making 
reservations. Magazine readers met this 
advertisement in June, as their own vacation 
plans were forming. 

The center advertisement shows how. tele- 
phones increase the enjoyment of the vaca- 
tion itself. It ran in July, just before the 
height of the holiday season. 

The advertisement at the right drama- 
tizes the vacation homecoming and the 
handy hall telephone. It appeared in 
August, when trunks, milk and newspapers 
were looming ahead as a problem. 

All three employ the vacation theme 
simply as an interesting and timely introduc- 
tion. Each lists other occasions for telephone 
convenience, and offers the advisory assis- 
tance of the local telephone company. 
Tied-together advertising of this type should 


benefit the entire telephone industry. 


MBaAaN ADVERTISEMENT OF 
THE AMERICAN TELEPHONE 


AND TELEGRAPH COMPANY 


Identify your inquiry to advertisers by saying—“As shown in TELEPHONE ENGINEER” 
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Electrical Discoveries of Joseph Henry 


Reprinted from ''A Supplement to the Bell 
System Technical Journal, July, 1932." 


record of the achieve 


The 


ments of Joseph Henry, partial though it 


following 


be, is the more impressive in considera- 


tion of the difficulties under which Jos- 
eph Henry labored. He worked in a 
frontier country far from the current 


of European scientific thought and with 


only occasional information regarding 


the results achieved by others. Further- 
more, in his early years his work was 


limited largely to summer vacations, his 


time being fully occupied by teaching 
during the school year. His financial 
limitations were serious. His results 


were achieved by great industry in the 


application of his genius for practical 


experimentation, his inventive insight, 
his power for exact observation and his 
sense of perspective and proportion. 
An historical research into the accom- 
plishments of a great scientist, such as 
Henry, includes two main parts. There 
is first the proof, based upon the rec- 
ord, that he accomplished certain things. 
This being an armative proof can be 
quite definite. There is a second step, 
however, which is of interest in the ap- 
praisal of his work, namely, showing in 
respect to what items he was first. This 
means in effect proving that in respect 
to these items no one anticipated him. 
Such an assertion, being a universal neg- 
ative, cannot be absolutely proved, but 
can, of course, by sufficient work be 
shown to be probable in a high degree. 
When one attempts to appraise Hen- 
ry’s work in comparison with that of his 
contempories, and particularly to deter 
mine in what cases Henry’s discoveries 
were prior to those of others, the diffi- 
culty is multiplied. There was a com- 
plete lack of means for rapid communi- 
cation one hundred years ago. As a 
result scattered scientists working in the 
field often independently made 
discoveries scientific 


same 
similar and the 
journals in which their results were pub- 
lished were neither rapidly nor widely 
distributed. The result is illustrated by 
the fact that so fundamental an advance 
as Ohm’s law, published in full in 1827, 
was little known or accepted even in 
Europe for a decade. 

One hundred later the deter- 
mination of questions of priority is still 
difficult and it is small wonder the dif- 
ferent writers on the subject of Joseph 


Henry’s electrical discoveries have not 


years 


always been in complete agreement as to 
the items for which priority should be 
assigned to Henry. In an attempt to 
resolve these uncertainties a study has 


By DR. H. S. OSBORNE 
Transmission Engineer for 
the American Tel. & Tel. Co. 

and A, M. DOWLING, 

Associate Engineer 


been made of the published accounts of 
the more important discoveries of Jos- 
eph Henry in the electrical field and of 
the work of his contemporaries in that 
field. 
original of 


Reference has been made to the 
the publications cited by 
earlier investigators to indicate priority 
or lack of priority for Henry’s work. 
In the selection of material for this 
review it is the intention to include in it 
the discoveries of Joseph Henry which 
are the more important from the stand 
practical applica- 


point of subsequent 


tions of electricity. The following sum 


mary indicates briefly what these dis 


coveries were, and the conclusions in 
each case resulting from this study. 
The somewhat voluminous reference 


material on which the conclusions are 
based is given in the appendix to this 
paper, arranged under the same num- 


bered headings as the summary. 


Summary of Henry’s Discoveries 
Included in This Study 
1. Construction of Electromagnets 
(1829 and 1830) 
Henry used insulated wire for the 


winding of electromagnets instead of 
the single spiral of non-insulated wire 
which had previously been used, and de- 
than one 


By this means he was able to 


vised windings with more 
layer. 
increase very greatly the strength of 
electromagnets and to make them prac- 


His 


construction is universal for electromag- 


ticable for general use. form of 


nets today. Insulated wire has previ- 


ously been applied to other uses, 

including galvanometer coils, but not to 

magnets. 

2. Proportioning of Magnet and Battery 

for Maximum Effect (1830) 

Henry pointed out that the coils of 

the magnets constructed by his method 

could be either of 


made up one very 


long wire or several shorter ones, 
showed the proper relative porportion- 
ing of magnet and battery for maximum 
effect in these two cases and pointed 


out that the intensity magnet and battery 


were suitable for operating over line 
wires of considerable resistance, while 
the quantity magnet and battery were 


suitable for local circuits. This result 
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was arrived at « xperimentally before 
Henry had any knowledge of Ohm's 


law, and is the first recognition of the 
for properly proportioning the 


impedance of 


necessity 
different parts of an elec- 
tric circuit which has become an jm- 


portant quantitative requirement in the 


design of all forms of electric circuit, 
particularly in communication circuits, 
Votor (1831) 


was the first to publish a des- 


> 


3. Electromagnetic 
Henry 
an electric motor using elec- 
This 


motor was a reciprocating device, there- 


cription of 


tromagneis and a commutator, 


fore quite different in form from the 


commercial motors developed later. It 
did, however, contribute these two fund- 
elements of value 


amental permanent 


and also served to rouse interest in and 


stimulate work on the problem of ob- 
taining mechanical power from electric- 
ity. 

The question has been raised whether 
Henry was not anticipated by Salvatore 
dal Negro of Padua, who made a sim- 
ilar motor apparently in the same year. 
While the this 
somewhat circumstantial, it seems to in- 
dicate clearly that Henry was first in 
publication. It is that dal 
Negro’s work was done without knowl- 


evidence on point is 


probable, 
edge of Henry’s, but there is evidence 


to indicate that his motor was con- 
structed earlier than Henry’s 
4. Telegraphy (1831 and 1832) 

By.the application of his principles of 
proper proportioning of magnet wind- 
ing, battery and external circuit resist- 
ance, Henry produced the first telegraph 
using electromagnets as a receiving de- 
The 


rent for telegraphy at a distance had 


vice. idea of using galvanic cur- 
previously been investigated by Barlow 
and later the control of electromagnets 
at a distance by transmitting current 
over a line wire was investigated by 
Wheatstone without knowledge of Hen- 
ry’s work done five years earlier. In 
both cases the project was rejected as 
impracticable because of their lack of 
appreciation of this principle of proper 
proportioning. 

Henry’s telegraph included an “in- 
tensity” battery, a line wire of more 
than one mile in length and a receiving 
device consisting of an _ electromagnet 
with polarized armature so arranged as 
to strike a bell when reversals of cur- 
rent were sent. The use of the electro- 
magnet made rapid signaling possible 
and has formed the basis of practically 
all subsequent commercial telegraph de- 
velopment. He was also the first to em- 
ploy audible reception, which has played 
a very important part, particularly in 
American telegraph practice. 

In Henry’s later telegraph experi- 
ments he used a grounded circuit which 
has played a very important part in tele- 
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graph development. Grounded circuits 
had, however, been used before Henry 
jn experiments with electric telegraphs 
of other types. 

In 1850 in a Morse patent suit a claim 
was made that in 1830 Abraham Booth 
from Dublin had demonstrated a simi- 
lar electromagnetic telegraph. A search 
of important contemporary publications, 
however, reveals no evidence to support 
this claim. 

5. Electromagnetic Induction (1832) 

Faraday and both 
ently discovered the phenomena of mu- 


Henry independ- 
tual induction and of self induction. On 
the basis of date of publication the dis 
covery of mutual induction is properly 
credited (1831, 
1832) and the discovery of self induc- 
The determina- 


to Faraday published 
tion to Henry (1832). 
tion of this question is recognized in the 
official adoption by the 
Electrical Congress of 1893 of the name 


International 
“henry” for the practical unit of induct- 
ance. 

It is interesting to note that in 1804 
Vassali-Eandi observed that the shock 
obtained in opening a long circuit was 
merely 
While 


this fact was due to the self inductance 


greater than that received by 


touching the battery terminals. 


of a circuit this observation did not con 
stitute an anticipation of Henry, as no 
thought of induction, either self or 
mutual, was in the mind of the investi- 
Also, in connection with his in- 


induction in 


gator. 
vestigations of mutual 
1831, Faraday conceived that conductors 
might have the property of self induct- 
ance, and carried on experiments de- 
signed to detect this property. His 
experiments, however, showed a nega- 
tive result. 
6. Electromagnetic Relay (1835) 

Henry first discovered and demon- 
strated the principle of the electromag- 
netic relay. The relay was used by him 
at the end of his telegraph line to open 
the local circuit of a large magnet and 
to demonstrate the possibility of pro- 
ducing a great mechanical effect at a 
distance. This invention is, of course, 
fundamental to the operation of electri- 
cal systems of all kinds: telephone, tele- 
graph and electric power. 

7. Non-Inductive Winding (1835) 

Both Henry and Faraday devised non- 
inductive windings in connection with 
their experiments on self induction. 
Henry’s publication was, however 
slightly earlier than Faraday’s. The 
non-inductive windings so described are 
fundamentally the same in principle as 
those now used for resistance coils and 
other apparatus where self inductance 
is reduced to a minimum. 

It is interesting to note that before 
the discovery of self induction Faraday 
constructed for use in certain experi- 





ments on mutual induction an apparatus 


closely parallel to the non-inductive 
winding, namely, two closely associated 
secondary windings connected in series 
opposing. 


8. 7 ransformer (1838) 

While both Faraday and Henry used 
a transformer structure in their first 
mutual induction experiments, it was 
(1838, published 1839) that 


it was discovered by Henry that by the 


only later 


proper proportioning of the coils the 
voltage could be stepped up or stepped 
down with this structure. This is fund 
amentally the basis of modern electrical 
transformers. 

9. Electromagnetic Shielding (1838) 

Henry discovered the screening effect 
of all good conducting substances inter- 
posed betwéen two coils, i. e., the pri- 
mary and secondary of a transformer. 
Aiter Henry 


publishing his results 


learned of Faraday’s results published 
at about the same time purporting to 
show that this screening effect did not 
exist except with magnetic materials 
Henry thereupon explained the reason 
for this apparent discrepancy and re 
affirmed his own results. 

He also pointed out that this principle 
has an important bearing on the im 
provement of electrical machinery, and 
explained the advantage which had been 
found by using bundles of wires instead 
of solid pieces of iron, i. e., lamination. 
10. Discoveries Bearing Particularly on 

Radio Telegraphy and Telephony 
(1838 to 1842) 

Henry (1838, published 1839) showed 
the variation in current induced in a 
secondary circuit as the separation be- 
tween primary and secondary is varied. 
This is the principle of the variometer 
widely used in radio work. 

Henry then (1842) carried his investi- 
gations to considerable distances, pro- 
ducing high frequency oscillating cur- 
rents in a primary circuit by the 
discharge of a battery of Leyden jars, 
and detecting the result in secondary 
circuits at a distance first of 30 feet and 


then of several hundred feet. He con- 
cluded that every spark of electricity 
in motion exerts inductive effects at 


distances indefinitely great and likened 
the propagation of this effect to the 
propagation of light which he surmised 
was merely another kind of wave in the 
same medium. It is an extraordinary 
fact that in these experiments Henry 
had what would now be considered a 
form of radio transmitter and receiver, 
and that he believed the results to be 
produced by an electromagnetic radia- 
tion comparable with light. This was 
25 years before the work of Maxwell 
and more than 40 years before the work 
of Hertz. 
Henry is 


sometimes credited with 
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having discovered the oscillatory nature 
of the discharge of the Leyden jar 
(1842). Felix Savary, however, in 1827 
had advanced the hypothesis that this 
discharge is oscillatory in order to ex- 
plain his experimental results. Henry 
investigations and 
of Sa- 
of his 


Savary’s 
about the acceptance 
result 


repeated 
brought 
vary’s hypothesis as a 
authoritative affirmation that this hy- 
pothesis was correct. 


VETERAN TELEPHONE OFFICIAL 
IS MAN OF MANY INVENTIONS 


The wizard of telephone construction 
devices, William C. Zerman, of Phila- 
delphia, plant supervisor of Eastern 
Pennsylvania and Delaware for a tele- 
phone company, has just completed 40 
years of continuous service in the tele- 
phone industry. 

During his long career, the telephone 
official has invented, or helped perfect, 
innumerable construction devices . that 
are now standard throughout the nation. 

Virtually all the appliances and con- 
struction methods he has originated are 
notable for combining safety with ef- 
ficiency and operating economies. The 
movable derrick platform is one of his 
outstanding contributions to safety in 
the industry. 

The platform enables telephone line- 
men to stand in complete safety upon 
an enclosed wooden flooring projected 
from a motor truck by a steel derrick 
arm while working around cross arms 
at the tops of poles and along wires 
and cables. 

He also has invented a collapsible 
reel for paying out telephone wire as 
substitute for lines 
wrecked by severe storms. These reels 
can be folded up like an umbrella and 
stowed away in a minimum of space in 
telephone trucks for emergency use. 
Another contribution is the combina- 
tion pole-setting truck and cable-car- 


a temporary 


rying trailer. 





COMPANY WILL RECALL BONDS 


The Geneseo Cooperation company, 
Geneseo, Illinois, will retire $6,000 worth 
of Bonds November 1, according to 
Manager Robert L. Parker. The bonds 
will be retired at a 2 per cent premium, 
and are not due until 1943. 





TELEPHONE BOOK SUIT LOST 
BY FIRM 

The application of Gould & Newman, 
attorneys, of 51 Chambers St., Manhat- 
tan, for an order enjoining the New 
York Telephone Company from issuing 
a Manhattan directory which did not 
contain the name and address of the 
attorneys, has been denied by Supreme 
Court Justice Bernard L. Shientag. 
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This is the Fifth Article of the Series on ''A Development Study of the Toll Cen- 


ter District'', Which Explains Briefly Tandem and Straightforward Trunking; Then 


Takes Up Trunk Grouping and Methods of Operation. 


Tandem Trunk Arrangement 


The ordinary trunking system, which 


has been in use for so many years, 
wherein any office in a multi-office ex- 
change system or in a group of district 
exchanges is connected to every other 
office in the 
trict by trunklines, is the direct trunk- 


the tandem 


exchange system or dis- 


ing in distinction from 


DtRECT TRUNKkina TANDEM TRUNKING 





Fig. 1 


trunking, wherein the individual ot- 


fices are connected to a centrally lo- 
cated board or position, called the tan- 
dem board or tandem position by trunk- 
lines, which are designated as tandem 
trunks. 


ticular merit in its saving on line mile- 


Tandem trunking has its par- 


age. This is plainly illustrated in 
Fig. 1. 

In the arrangement of the exchanges 
indicated on the left of the figure di- 
rect trunking between the exchanges 
is employed, while the exchange ar- 
rangement of the same exchanges on 
the right of the figure shows their 


rearrangement for tandem trunking; in 
the saving of 26 
per 


latter arrangement a 


cent is effected on the lines; this 


does not include the saving in rights of 
way, maintenance, etc. From this ex- 
understood, how 
the 


district is. 


ample it can easily be 


the grouping of small 


toll 


tandem 


important 
exchanges in a center 
The example of trunking ar- 
rangement in Fig. 1 is followed in 
fact 


most 


not 
the 


advisable is 


all districts, in 
the 


arrangement 
which is one 
where all tributary exchanges are di- 
the toll 


will 


rectly connected to center. 


In a future paper we revert to 


this subject. 


Straightforward and Tandem Trunking 


Operation 
The telephone fraternity is familiar 
with the so-called “order wire,” which 
has been used on direct trunking be- 


tween exchange offices for ordering up 


connections. It also knows how trouble- 


some an institution this order wire 


has been and how easily mistakes were 


made. The order wire has lately given 
place to the so-called “straightforward 


method” of trunking. Instead of press- 


ing an order wire key, the “A” opera- 
tor uses the same trunk used for the 
completion of the connection, also to 
transmit the called-for number to the 


“B” operator. 
The method of operation is_ briefly 
as follows: As soon as an “A” opera- 


tor receives a call for a subscriber in 
a distant office, she will select an idle 
trunk to a “B” operator in that dis- 


office. An idle trunk is indicated 
by a lamp or an equivalent signal in 
the 


signal 


tant 
operated condition. At the end of 
trunk in the 
will be displayed as soon as the trunk 


outlying office a 


is seized at the originating office. The 
trunk is then connected with the “B” 
operator’s telephone set either auto- 


matically by means of relays or man- 
insert- 
jack, 
The 
call 
places automatically a tone on the trunk 
the “A” 


operator is ready 


ually by means of a key, or by 
the 


whichever is 


into a 
the 
“B” operator in 


ing plug listening 
suitable. 


the 


most 
answering 
indicates to 


connection, which 


operator that the “B” 
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VUMBER OF gsi1mULTANEOCUS CALLS 


Fig. 2 
to take the order. The latter then 
completes the connection in the mul- 
tiple. The “A” operator at the originat- 


ing office has complete supervision over 
the call. 
24 


By F. J. Dommerque. 


This straightforward trunking is used 
the 
call is for a subscriber in an outlying 


also on a tandem position, when 


exchange as for instance, when gall 


is to pass from one exchange in a toll 


center district to another exchange in 
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Fig. 3. Relation between TC values 
and trunklines 
toll center The tandem operator at 
the toll center receives the call over 
the tandem trunk, which terminates on 
her card shelf in a plug and completes 


completing trunk 


tandem 


it over a 


which appears in a jack in the face 


of the switchboard. The tandem op- 
erator is advised of the incoming call 
by the flashing of the lamp on that 
trunk and her telephone set is auto- 
matically connected to it (An idle 
completing trunk is provided with a 
lamp signal The tandem operator's 
work is limited to making the con- 
nection. The supervision of the call 
is entirely in the hands of the “A” 


operator at the originating office 


Trunk Grouping 


We have mentioned the formation of 


large trunk groups. This feature will 
now be taken up briefly. The reason 
for desiring large trunk groups is, that 
to transmit a given number of calls, 
it is most economical to send all the 
calls over one group of trunklines, 


with other words, the more trunk lines 
there are in a group the more efficiently 
the Splitting up 
a number of trunk lines into several 


total 


trunks can be used. 


groups increases the number of 


trunks required to carry the _ traffic. 


In Fig. 2 a set of 


pre sented 


curves 1s 
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which shows the requirements when 
ene group of trunks is divided into 
several groups. For instance, 150 
trunks in one group serve for 150 si- 
multaneous calls. If the 150 trunks 
are divided into two groups, only 112 
calls can be transmitted simultaneous- 
lv: if the trunks are divided into three 
groups only 98 calls can be trans- 
mitted simultaneously; in four groups 
only 90 and in ten groups only 60. 


The curves also show, that if for 
instance, 100 trunk lines are required 
in one group to transmit 100 simultane- 
ous calls, 136 trunk lines must be pro- 
vided for the same number of simul- 
taneous calls in two groups, and 152, 
if divided into three groups. 


As in the exchange group of a toll 
center district the trunk-groups are 
comparatively small, while the values 
given in Fig. 2 pertain to rather large 
groups and as furthermore in_ the 
trunkline arrangement we have to take 
into account also the holding time otf 
the trunks, we will have to design oth- 
er curves for the trunk-grouping in 
our development study, in which not 
only the holding time but also the prob- 
ability of loss of calls is taken in con- 
sideration. As in a development study 
the calls made in the busy hour are 
of importance, and as in this busy hour 
a certain delay in the answering of 
the calls is caused by their accumula- 
tion, the efficiency of the handling of 
the outgoing trunk traffic may be de- 
creased somewhat, that is, a probabil- 
ity of 1+100 may be practicable. 


TC Values 


TC designates the product of holding 
time T in hour and number of calls 
C in the busy hour. To determine the 
trunk lines required to carry the traf- 
fic, these two factors must be known. 
The holding time is determined by 
observations and varies somewhat with 
the character of communities, but as 
a whole the following figures seem to 
represent a good average: 
Holding time for a local call 2 min- 
utes or 1/30 hour. 


Holding time for a toll call inside the 
toll center district 3 min. or 1/20 


hr. 


Holding time for a toll call outside the 
toll center district 3% min. or 1/16 


hr. 


The number of calls in the busy 
nour are obtained from the peg counts. 


We mentioned before that in the 
trafic between the exchanges inside 
the toll center district a probability of 
loss of 1 call in 100 may be practicable 
on account of the accumulation of calls 
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in the busy hour. There is another 
reason for the adoption of the 1 in 
100 probability wherever possible; it 
decreases the number of trunklines re- 
quired, and also of toll lines, both of 
which are very costly. Below a list of 
TC values for the two probabilities 
11000 and 1~+100 is given as worked 
out by Mr. Molina. This list shows 
plainly the difference in the number 
of trunks required and the saving that 
can be made. 


TC Values 


No. of Probability Probability 

Trunks 1—1000 1—100 
] 0.001 0.010 
z 0.045 0.149 
3 0.191 0.436 
4 0.429 0.823 
5 0.739 1.28 
6 1.11 1.79 
7 1.52 2.33 
8 1.97 2.91 
9 2.45 3.51 
10 2.96 4.13 
12 4.04 5.43 
14 5.20 6.78 
16 6.41 8.18 
18 7.66 9.62 
20 8.96 11.1 


In order to embody in the trunkline 
calculation also the variation in the 
calling rate and in the concentration of 
calls in the busy hour, and to still fur- 
ther emphasize the possibility of saving 
on trunklines by allowing a loss of 
20% or even of 10%, a set of curves 
is added which takes into account all 
the factors mentioned above. The TC 
values expressed in hours are the ordi- 
nates and the required number of 
trunklines the above issue in Fig. 3; 
the four curves give the trunklines 
for the probabilities 1~1000, 1~—100, 
1+20 and 110 respectively, or, what 
is the same with a loss of 1 call in 
1000, 1 call in 100, 1 call in 20 and 
1 call in 10. This designates the “effi- 
ciency” of a trunkline. If, for instance, 
a trunk-group can carry 20 calls during 
the busy hour with a probability of 
1+1000, the same group could carry 
28 calls of the same holding time with 
a probability of 1~100 and 44 with a 
probability of 1+20. The same group 
would carry as much as 60 calls during 
the busy hour with the same holding 
time but with a probability of 1~10. 


It will be noticed that in Fig. 3, the 
TC values are designated as effective 
CT values. This is done for the rea- 
son that to the product of calls into 
holding time a percentage is added to 
make up for free calls, that is, for offi- 
cial, faulty and other calls which are 
not chargeable to subscribers. This 
percentage is assumed as 20%. 


Nw 
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Methods of Operation and Definitions 


We have distinguished between toll 
center district exchanges of the first 
order and second order. In general, 
both classes are designated “tributary 
exchanges.” The method of local op- 
eration in these tributary exchanges 
may be the local or the common bat- 
tery system, both of which are so well 
known that they do not require any 
further discussion. The operation of 
trunk service between the tributary ex- 
changes in a toll center district con- 
sists of, or better expressed, is most 
economically effected, by straightfor- 
ward tandem trunking through a tan- 
dem position, or through a toll position 
at the toll center when no separate tan- 
dem position is provided. The same 
kind of straightforward tandem trunk- 
ing may be used for transmitting toll 
or longdistance calls from a tributary 
exchange for parties outside of the 
toll center district. Such calls, however, 
will have to pass through a _ position, 
where connection to any point in the 
Bell Toll and Long Distance System 


can be made. 


Lately it has become the practice on 
all toll calls from tributary exchanges 
to use the “two-number method,” in 
which an A operator at the originating 
office receives the call from the sub- 
scriber by number and passes it to a 
toll operator, who handles the call 
while the calling subscriber remains at 
the telephone, the toll operator in that 
case being a combined recording and 
line operator. In this case the calling 
subscriber is supposed to be willing 
to talk to anyone who answers at the 
called station. 


For all toll calls for parties in ex- 
changes which can be reached directly 
or by means of tandem switching, the 
“A-B Toll method” is available, where- 
in the A-operator has complete super- 
vision over the call, the tandem opera- 
tor’s function being limited to switch- 
ing the call at her position. 


Of course these methods of handl- 
ing toll calls are not in effect every- 
where, but some similar kind of opera- 
tion will ultimately be applied in all 
toll center districts. 

Circuits and apparatus description 
will not be taken up as this is the 
province of the manufacturer, who sup- 
plies the exchange equipment. Further- 
more, we can not consider in our dis- 
cussion any restrictions that may be 
necessary in conformity to contracts 
between independent exchange owners 
and the Bell toll and long distance sys- 
tem. Our problem is treated solely 
from the technical standpoint as if the 
entire telephone operation of the U. S. 
were under one ownership, in fact, our 


discussion is nothing more than a study. 
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The Northern Ohio Telephone Company Purchases 


“All-Relay” Automatic for Berlin Heights 


W. C. Henry, general manager of the 
Northern Ohio 


has announced the completion of plans 


Telephone Company 
for modernizing the exchange at Berlin 
Heights, Ohio, the 
pleted 
upon these plans he stated that the new 


work is to be com 
October 15th In commenting 
system, plant and equipment, will be 
the latest 
handling 


development in methods of 


small and medium size ex 
changes. Inasmuch as Mr. Henry has 
of the problems 


of such exchanges and is a recognized 


made a special study 
authority on the subject, the develop 


ments at Berlin Heights will be watched 








concerned, has aroused mu avo! 


able comment 


problems 


[he subscribers are being provided 
with new dial telephones equipped for 
tull selective harmonic ringing An 
“All-Relay” switchboard has been ot 


dered, equipped with all thx 


velopments for improved 


as, rapid toll and trunk service, 100% 


reverting call facilities, lines compen 


sated against ground leakage, aut 

matic handling of line trouble, traffic 
rotation, and not sensitive to voltage 
or dial speed variations \ll features 








All-Relay switchboard to be installed in the Northern Ohio Telephone Compan 
at Berlin Heights, Ohio 


} 


with much interest. The Northern Ohio 


Telephone Company is the largest in 


dependent telephone company in_ the 


State 


The exchange area has been enlarged 


and re-arranged to conform with the 


community interests, and rates agreed 


upon more satisfactory to the subscrib 


ers and the company. The district b¢ 


ing suburban residences from several 


nearby cities, as well as local commun 


ity patrons, offered problem ot 


some 


traffic distribution The rates agreed 
upon by the subscribers, and 1 


} 


approve? 


' ; 
yy the commission, permit additional 


revenue sufhcient to compensate the 


company tor reduction In revenue occa 


sioned by abandoning certain toll rates 
to nearby communities This arrange 


men leared the nhie:s . 
ment cieared he probien of varving 


community interest of the subscribers 
The method of handling this difficult 
Situation, resulting. satisfact to all 


required for unattended 


be Ing prov ided 


This will be the second “All-Relay” 
exchange purchased by the Northern 
Ohio Telephone Company for unat 
tended operation. In May of this year 
they purchased the switchboard ex 


North Electric Mfg 
\ssociation 


hibited by the 
Company at the Ohio meet 
Southern 


Tenn It 


olumbus and at the 


} 


Fairfield, Ohio, without 


adjustment It is re rted ft ive re 
quired no attention up to the present 
time and is rendering unexcelled sery 
ce 

The accompanying photograph shows 
the type of switchboard to be installed 


Heights 


t Berlin 
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AIRCRAFT RADIO TELEPHONE 
EQUIPMENT IMPROVED 


After three ears f eration in 

\ h the radio tele ( s flown 
illions of miles over é r routes 

ft the United Stat 1 ev type of 

equipment has been developed by the 
Western Electric Company in pera- 


tion with the leading transport c m- 
panies. 
While the 


provements t 
| 


equipment embodies im- 


hroug! 
sign, one of the chief features is the use 


ot superheterodyne circuits in the air- 
crystal 


1e =6oscillator 


plane receiver and a_ special 


oscillator to 


stabilize tl 


frequency The new equipment also 
makes it possible for the pilot to use 


any one of three frequencies for trans- 
mitting by merely pulling a lever 
The receiver has such sl arp selectiv- 
ity that the occasional interference 
which has entered from adjacent radio 
channels is eliminated, thus making it 
unnecessary for airports to repeat mes- 
sages that were interrupted. The out- 


the transmitter has been so in- 


creased in efficiency that pilots can 


greater distances 


speak to airports from 


than has been possible heretofore 


NAVY ORDERS AIRCRAFT RADIO 
SETS FROM WESTINGHOUSE 
\n order amounting to more than 

the West- 


ifacturing 


$100,000 has been received by 


inghouse Electric and Mar 


Company from the Navy department for 
aircraft radio transmitting and receiv- 
ing equipment The equipment will be 


Falls Works 
Westing- 


Electric and Manutacturing 


built in the Chicopee 
radio product division of the 
} 


nouse 
ul 


Company 


CONVENTION SCHEDULE 


elo \ssocia- 
Toronto, Oct. 


Canadian Independent 
tion, King Edward Hotel, 
6-7 
United States ndependent 
Ass'n, Hotel 
Wallick, Columbus, Ohio, Oct 

United 
Ass'n, Western Group, 


CZ “PO ‘eMOT ‘souro0yy 


Deshler- 


18-19-20 


Eastern Group, 
States Independent Telo 


Hotel Fort Des 
Saq] ‘SOUIO]X 


Missouri Telephon Ass’n, Hotel 
President, Kansas City, November 10-11. 

Illinois Telephone Association, Hotel 
Pere Marquette, Peoria, November 16- 
17 


TO BUILD TELEPHONE LINE BY 
NEW ROAD 
The Western 


Telephone Corporation 


I Ida Grove, Iowa, began recently 
moving four miles of old telephone lines 
ind poles, preparing for the road con 
struction on the river road The tele- 
phone crew consists of ve en and 
they are using two trucks for the work. 
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Telephone Activities in Foreign Countries 


Dispatches from Abroad Keep Telephone Men in United States Constantly Informed 
@ Concerning Telephony of the World; Domestic Telephone Problems Oftentimes Can Be + 
at Least Partially Solved by Watching the Outcome of Experiments Made Elsewhere 


China Concludes Radio and Radio- 
telephone Agreements 


The Ministry of Communications has 
concluded an agreement with the China 
Electric Company for linking China in 
the near future with North and South 
America and Europe by radiotelephone. 
The contract calls for the erection of 
four radiotelephone transmitting and 
receiving stations for communication 
within China, one to be at Shanghai and 
the other three at important cities in 
that country. In addition to these an 
international radiotelephone station will 
be built at Shanghai so that the rest of 
the world can be connected to the more 
than 100,000 telephones now in China. 


Japan May Lower Rates on Postal 
Savings 


Government circles are discussing the 
possibility of lowering the interest rate 
on postal savings deposits from 4.2 per 
cent to 3.6 per cent. At the last prev- 
ious reduction the Government cut from 
48 per cent to 4.2 per cent. 


Direct Radiotelephone Service Opened 
Between Canada and England 


The all-Canadian telephone service 
inaugurated early in 1932 was extended 
to embrace the British Isles, when on 
July 11 direct telephone service was 
opened between Canada and England, 
thus making it possible for the two 
countries to exchange telephone mes- 
sages without the necessity of having 
them routed through New York as 
heretofore. 


Direct Radiotelegraph Communication 
Established Between United 
States and Hungary 
The first direct radiotelegraph com- 
munication between the United States 
and Hungary was established July 30 
between the Postal Administration of 
Hungary and Mackay Radio and Tele- 
graph Company. The Hungarian end 
of the circuit is located at Budapest and 
the American end at Sayville, Long 


Island 


Opening of Radio Service Between 
Belgium and Syria 
The Belgian Telegraph and Tele- 
phone Administration announces that a 


radiotelegraph service has been inaug- 





urated between Brussels and Beirut, 
and in accordance therewith all tele- 
graph offices in Bélgium will accept 
messages via radio from the following 
Egypt, Eritrea, Ethopia, 
Hedjaz, Iraq, Palestine, Persia, Italian 
Smoaliland, Syria & Liban, and Trans- 


countries: 


pordania. 
Wireless Station for Mossel Bay 
(South America) 


The Mossel Bay Harbour Advisory 
Board has taken up the matter of get- 
ting a wireless station, and has applied 
to the Harbour Administration for its 
establishment. The proposal is to have 
it installed in Cape St. Blaize Light- 
house, which is in constant touch by 
telephone with the harbour a mile away. 





New Radio Station for Buenaventura 


The Minister of Public Works signed 
a resolution on June 20 which provides 
for the construction of a new wireless 
station, at the Port of Buenaventura, at 
a cost of 5,000 pesos. One pesos equals 
approximately $0.95.) The funds for 
this project are to be taken from an 
appropriation of 20,000 which was in- 
cluded in the current budget for the 
construction of four such stations. 


British International Telephone Traffic 
Increased Past Year 


The total number of inland trunk 
calls during the year ended March 31, 
1932, was 124,461,620, representing an 
increase of 2,792,022, or 2.3% over the 
total for the previous twelve months 
Outgoing international calls for the 
year numbered 592,108, and incoming 
international calls 625,558, compared 
with 545,037 and 585,172 respectively for 
the year 1930-31. 


Persian Telephone System Transferred 
to the State 


The telephone system of Persia has 
recently been transferred from the pri- 
vate company which installed it to the 
State. All the principal towns in Per- 
sia have a telephone exchange, Teheran 
having 2,121 subscribers, Isfahan 398, 
Hamadan 328 and Shiraz 373, the State 
system having 4,793 in all. In addition, 
there are exchanges at Resht, Tabriz 
and Meshed, with about 800 subscribers 
between them. There is also the system 
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of the Anglo-Persian Oil Co. in Khu- 
zistan. Altogether there should be some 
6,000 subscribers’ lines in Persia. 
Farm Telephone Activity in South 
Africa Reduced 


The depressed economic conditions 
prevailing in the rural districts have 
had a salutory effect on the activities 
of the Department of Posts and Tele- 
graphs in extending telephone services 
to farmers. During the present finan- 
cial year provisiom for rural telegraph 
and telephone extensions and for farm- 
ers’ telephone lines has been rigidly re- 
duced and only £2,000 is being spent on 
rural telegraph and telephone exten- 
sions, as compared with £40,000 last 
year, and only £5,000 has been provided 
for farmers’ lines as against £96,000 
spent last year. 

Report of Norwegian Telegraph 
Service for 1930-31 


The official report of the Norwegian 
Telegraph Service for the fiscal year 
1930-31 has just been published. Total 
revenues during the year amounted to 
32,062,860 kroner and operating ex- 
penses totaled 22,098,155 kroner. (The 
krone averaged $0.2505 in 1931 and 
$0.2676 in 1930.) There was thus a sur- 
plus of 9,964,705 kroner, representing a 
decline of 1,335,294 kroner as compared 
with estimated Telegraph 
earnings declined, but long distance 
telephone fees showed a slight increase 
despite the fact that the number of calls 


receipts. 


fell off as a result of the improved con- 
trolling methods. 
Radiotelephone to Link United States 
With Additional Latin American 
Countries 


Radiotelephone service from the 
United States will be extended to half 
a dozen Central and South American 
republics by the end of this year. Fur- 
nishing the service will necessitate the 
establishing of a new radio station at 
Hialeah, Florida, near Miami, Equip- 
ment for the station has been ordered. 
The countries to be reached by the new 
service are Panama, including the Canal 
one, Honduras, Nicaragua, Costa Rica, 
Colombia, Venezuela, and the Bahama 
Islands. The additions will bring the 
total foreign countries within telephore 
reach of the United States to 45. 
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Burns, Oregon Also Goes Kellogg 


Modern Common Battery Telephone Service Is Brought to This Old Frontier Town. 


Located approximately in the center 


tf the one of the im- 


Ore 


Burns, 


State 1S 


portant towns in the making of 


gon’s early history. Burns still is quite 


a gathering point for eastern Oregon 


cattlemen, and of late, appears to have 


adopted a new role, that of a lumber- 


wii 
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Employees of the Company pose fora 


picture, from ieft to right: Mr. Herbert 
IW. Groves, repairman; Mrs. Gladys 
Skidmere, Chief Operator; Mrs. Helen 


Stahl, Operator and Mr. F. E. Miller, 


District Manager. 


ing town. This town is now accessable 
to the traveler by one highway connect- 
ing with Eugene and Bend on the west, 
Ontario on the east, and a fine highway 
Day. At 


state engineers are running a line south 


north to John present the 


to Lakeview, which will make through 


travel possible via Burns. 


There was a time in Burns when a 


man would be called across the main 


street so he could be more easily shot, 
but today it is so much easier to use 
the new common battery Kellogg tele- 


Kellogg 


verbally, 


phones and call through the 


switchboard and have it out 
rather than with the six-shooters of the 
earlier days. 


Burns, 3000 population, is the county 
seat of Harney county, one of the larg- 
United States, 


over 10,000 square miles, and for years 


est counties in the with 


has been recognized as the center of 
the cattle \s this 
tmaustry has declined the people began 


industry ot Oregon. 


to exploit the vast timber lands and to- 


By FRANK H. RUSSELL 
Representative 


Kellogg Switchboard and 
Supply Company 


day Burns claims to have one of the 


largest all-electric saw mills in the 


west, recently put into operation by the 
Hines 


Edward Lumber Company of 


Chic aro. 


Because of the great influx of people 


created by the newly developed indus- 
try, the electric company had to enlarge 
its power plant, the city had to rebuild 
its water system and sewer system at a 
$300,000, hotels 


business in 


cost upward of new 


sprang up, and general 


boomed. Ornamental lighting 


posts 


were installed and the streets paved. 


The picturesque old-timber of the past 


days with his burrow pack train, is 
almost out of place. long with all 
these progressive steps, it may well 
be guessed that the telephone situ- 


ation was not at a standstill. 


The 


pany 


Central Oregon Telephone com- 
1922, at 


time it took over the scattered property 


was organized in which 


of a former, bankrupt company and 


some few scattered lines that had been 
quite crudely built years ago. 


Che 


Telephone company, 


properties of Central Oregon 


owned by Blaine 
Hallock and Ben Snowdon, in turn were 


\lhied 


Telephone Utilities company, under the 


more recently taken over by the 


supervision of the Oregon-Washington 
by Minor 
well 


Telephone company, headed 


Corman, president, and his sup- 


ported staff of executives At the time 
of the purchase, a program to rebuild 


the entire plant at Burns was immedi- 


ately put into effect. The recent com- 
pletion of this program marks a dis- 
tinctive step forward in Burn’s march 


to progress. 
As a part of the rebuilding program, 


complete new quarters for the pro- 


gressing exchange were secured to 
house the new equipment. A Kellogg 
2-position Universal. switchboard 


Battery 
and 10 


Duplicate 


equipped with 260 Common 


lines, 20 magneto rural lines 


toll lines, was installed. 
Kellogg harmonic pole changers and a 
frame installed at 


28 


Reliable main were 


the same time 
The Kellogg Switchboard & Supply 
company shipped a carload of lead ca- 


ble and construction material necessary 


to convert the outside plant from a 
“ring construction” to an all cable 
plant. 

It was rather interesting to note the 


perplexity of many bservers who in- 
quired as to “how they could have tele- 
phone service in view ot removing all 


tf 
streets.” Che old 
three 


the wires from the 


office boasted ot 50. pair 


proudly 


cables, each terminating in a_ large 
hich connected the ends of 


terminal w 


the 50 pairs of duplex held to the mes- 


senger by rings, and ultimately 


spread- 


ing to open wire \t present there are 
two 200 pair cables, one 100 pair, and 
one 25 pair cable terminating in _ the 


new office 





position at the new 6-800 
recently pur- 
Central Oregon Telephone 
Burns, 


(/perators m 
Vasterbuilt 
chased by thi 
Company for its e2 
Oreg: 


switchboard 


} } 
nang 1 


The new serves 
about 650 


some 400 miles of toll line The 


equipment at present 
subscribers and _ operates 
“crew” 
responsible for the successful comple- 
vements in 


Wm. L. 


Havi- 


tion of these modern impr 
this old-time frontier town are 

Marshall, superintendent; Joe W 
land, construction foreman, and Francis 


E. Miller, 


the smile 


district manager, and from 


that radiated from his face 


upon my last trip, | am certain that the 
people of Burns are satisfied users of 


Kellogg equipment 
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protect this cable 
“against corrosion 


Vor ELECTRIC Tape Armored Cable carries its 
own protection—7 layers of it! Every inch is 7 times 


shielded against corrosion. 
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This means long cable life and many times results in 
economies. For, under certain sets of conditions, this 
makes feasible laying the cable directly in the ground. 

Western Electric Tape Armored Cable is made by Bell 
telephone makers. And Bell System use has demonstrated 


on a large scale the practical worth of this improved cable. 





Graybar houses in 76 different cities can supply you 


new 6-800 , , — ; 
ally dae with this product, but for further description and condi- 
lelephone ° ; ‘ ’ 

Ruste, tions under which use is recommended address Graybar 


Electric Company, Graybar Building, New York. N. Y. 
ent serves 
operates 


he “crew 


< | Western Electric 





W. Havi- 

| Francis LEAD COVERED CABLE AND TELEPHONE APPARATUS 

and from |. Impregnated paper tape. 2. Jute Rov- 
his face Distributed by ing. 3. Jute Roving. 4. Steel Tape. 5. Steel 
that the GRAYBAR ELECTRIC CO. Tape. 6. Jute Roving. 7. JuteYarn. All 
users of wrappings are thoroughly saturated 


GRAYBAR BUILDING, NEW YORK, N. Y., Offices in 76 Principal Cities or covered with asphalt compound. 


Identify your inquiry to advertisers by saying—‘‘As shown in TELEPHONE ENGINEER” 














Illinois Town Keeps Step With Progress 


Modern Telephone Service Inaugurated in Princeville, Providing That 
* Town with Service Unsurpassed in City of Much Greater Population. & 
Efficient Management Assisted in Making This Movement Possible. 


Daniel Prince, according to tradition, 
settle at 
Princeville 


was the first white man to 


Princegrove now known as 
He came to the locality in 1821 and lo- 
cated his home on the south side of the 
grove. 

The youngest boy of the family later 
became Captain John French. He en 
listed in the early days of the civil war 
was in Sherman’s famous march 
Atlanta to the sea. 
Captain 


and 
from To remember 
French is to recall one of 
Princeville’s most energetic and prom- 
men. Blessed by 
like Stephen 


Prince, 


ising young many 


characters French and 


Daniel Princeville has 
to be 


towns of 


grown 


one of the really thriving little 
Illinois. 

The first telephone in Princeville was 
installed in the residence of Mr. Chees- 
man by the Bell Telephone company in 
1887. 


entire community for 


This one telephone served the 


some time. In 
1901 the Keck Telephone Exchange was 
put into operation. It was built 
owned by W. M. Keck and was oper- 
ated by him until his death in 1928. 
The plant was purchased July 4, 1928 


and 


siental 


The mainframe and relay rack in the Princeville office are of 


Standard design and size, 


ably wi 


while the cabling compares favor 


th many larger offices. 


By H. T. McCAIG 
Sales Engineer 
Stromberg -Carlson Tele- 
phone Manufacturing Co. 
by the Illinois Central Telephone com- 


Community 
tele 


pany, a subsidiary of the 


Telephone company, operating 


phone properties in several states. 


Shortly after taking possession of the 


Princeville plant, the Illinois Central 


company began to lay plans for the im- 


provement of the telephone service in 


Princeville to meet the rapidly increas- 


ing business and growth of the town. 


Study of the situation indicated the ad- 


visability of completely rebuilding the 


entire outside plant and inaugurating 


common battery service 
This plan was submitted to the sub- 
exchange 


scribers of the Princeville 


who readily agreed to pay the addition- 
al rates 


necessary for the securing ot 


modern common battery service. Since 


it is the policy of the company to pro- 


Automat 


30 


vide for its subscribers the best possi- 
ble telephone service a careful study 
was made of the whole situation and of 


the apparatus most desirable for pro- 
After 


field the telephone com- 


viding the contemplated service 
canvassing the 
placed its order with the 


pany Strom- 


berg-Carlson Telephone Manufacturing 
company for a Junior Multiple layout 


Wi rk 


remodeling of 


and common battery telephones 


was then begun on the 


the telephone building and the rebuild- 
ing of the outside plant. 

All of the latter has been completely 
rebuilt, a part of the project being three 
miles of underground cable, doing away 
with practically all of the overhead 
both 
residential districts. M. B 


telephone wires in business and 


Smith, gen- 

eral superintendent and plant engineer 

of the Illinois Central Telephone com- 

pany with headquarters at Clinton, 
he, aie 


Illinois, had charge of all of this work. 


} admirable job has been done ane 
An ad ble job |} I 1 1 


one that excites favorable comment 


from every telephone man who has in- 
spected it 


(Turn to next page) 





control of Charging through the use of an ampere 
hour meter seen in the upper left hand corner of the power 
hoard, simplifies the 


The small storage battery is seen at the extreme left 


maintenance of the Princeville plant. 
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W. D. Knowles, general manager « 


the Illinois Central Telephone company, 


has 
undertaking in addition to his regular 


given general supervision to the 


routine duties and other jobs which 
have been running concurrently with 
the Princeville work. His headquarters, 
maintained at Clinton, Illinois, have 
heen the scene of considerable activity 
during the past season with a program 

§ some consequence being carried on 
throughout his territory. We are in- 
debted to Mr. Knowles for our data on 
the early history of Princeville. 

The central office equipment was all 
installed under the direction of William 
West, superintendent of the Central 
Equipment company, an affiliate of the 
Illinois Cenral Telephone company in 
the Community group. Mr. West’s long 
experience in the installing field is 
manifest in the fine workmanship dis- 
played in this little office. Everything 
has been done “according to Hoyle” 
just as though a metropolitan area were 
being served by this exchange. 

In commenting on the Princeville in- 
stallation, R. M. Patterson, general 
manager of the Community Telephone 
company, pointed out the fact that the 
kind of a job done in this exchange is 
in line with the purposes of his organ- 
ization as typified by the Chillicothe 
installation 


(Illinois) completed in 


January 1928. Chillicothe and Prince- 
ville are neighbors being situated only 
18 miles apart. There is quite a heavy 
trafic between the two towns 

The new Princeville switchboard is 
of the low keyshelf, steel frame, Junior 
Multiple type having the lines arranged 
on-a three panel multiple basis. As 
equipped to meet the demands of the 
Princeville community it has a capacity 
of 600 common battery lines and 60 toll 
and rural lines. The present equipment 
consists of 200 local lines, 20 rural lines 
and 10 toll lines. An operator on either 
of the two positions has ready access 
to all lines in the exchange, both posi- 
tions being equipped with full universal 
cord circuits. Each of the operators 
has facilities for handling all classes 
of traffic. As a result uniformly speedy 
and courteous service is rendered to all 
subscribers of the Princeville exchange 
and to the toll operators contacting the 
Princeville office. 

The rural and toll lines, as well as 
the city lines, terminate on lamp sig- 
nals. This simplifies the multipling of 
these lines and makes possible the same 
highly efficient operating methods in 
connection with rural and toll service 
as are available to the local lines. 

The new common battery equipment 
is housed in a combination dwelling 
and office building owned by the com- 
pany. This building is located just out- 
side the business section of the city 





and hence is quite convenient to most 
of its patrons. The floor plan adopted 
in the remodeling of the building is one 
which contributes nicely to operating 
efficiency and to the courteous serving 
of patrons who come to the office to 
place toll calls or make payment of 
their bills. The accompanying views of 
the exchange are convincing proof of 
the thought given this phase of the 
work of rehabilitation of the Prince 
ville plant. 

Telephone men will be interested in 
learning that in the operation of this 
plant a demonstration is being made 
of the practicability of taking the nec- 


} 


essary current for the operation of the 


system directly from the commercial 
power mains through a rectifying de- 


vice,—to all intents and purposes op- 





The Low keyshelf and compact arrange- 

ment of apparatus of the Junior Multi- 

ple board makes for ease of operation 

and offers the opportunity for giving 
rapid and efficient service. 


erating the exchange as one would 
operate a motor-driven device. A rel- 
atively small storage battery is installed 
sufficient only to meet the requirements 
of six peak hours continuous traffic. 
With power lines well maintained and 
suffering but little interruption of serv- 
ice there need not be provided a very 
large reservoir of energy, the assump- 
tion being that the power circuit will be 
so continuously available at standard 
voltage as to make the drain on the 
storage batteries exceedingly light. In 
effect the storage batteries are only 
floated on the power circuit, all needed 
energy for the central office being taken 
directly from the output leads of the 
rectifier. 

Control of the charging and discharg- 
ing circuits is effected automatically 
through the operation of an ampere- 
hour meter clearly illustrated in one of 
the views accompanying this article. 

Through the use of simple switch- 
board circuits, automatic control of the 
charging, and dependable operation of 
the charging equipment this exchange 
becomes to all intents and purposes 
self maintaining. The actual records 
kept following the cut-over show the 
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amount of trouble encountered here as 
being inconsequential. 

Princeville is a demonstration of the 
high level of efficiency reached by mod- 
ern design, manufacturing and installa- 
tion. The service being rendered is 
thoroughly appreciated by the citizens 
ot Princeville and they are ready to 
offer a testimonial to this effect to any 
one inquiring about the new telephone 


system. 


REBUILDING OF TOLL LINE 
SOON BE COMPLETED 


One of the large telephone recon- 
struction jobs now under way in the 
state of Missouri will be completed here 
this month by the Southwestern Bell 
Telephone Company. 

This long distance line is one of the 
most important ones in the state It 
carries the circuit from St. Louis to 
Jefferson City, Kansas City to Jefferson 
City and Jefferson City to Moberly. 

More than 725 new cresoted pine 
telephone poles were placed in service 
on the voice channel between here and 
the state capital. They replaced the 
old white cedar poles which had served 
for a number of years. The repair 
crew also placed 206 anchors, 1,049 
crossarms and strung 44 miles of new 
wire to put the line in first class con- 
dition. 


“UNIQUE” 








THE BETTER TORCH 
FOR USE 

IN COLD WINDY WEATHER 

Starts in 3 minutes. 

Powerful flame—2000° F. 

Fitted with Orifice cleaner. 

Tank of 18 gauge steel. 





Cool valve wheel—always. 
Easily cleaned and serviced. 
Try one for 30 days 
Unique Mfg. Co., Inc. 


221 WHITING ST. CHICAGO, ILL. 
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Group Meetings Supercede Convention CERTIFIED 


United States 


Association 


the 
Telephone 


The Directors of 
Independent 


account of business 


have decided, on 

conditions, to vary from the regular 
procedure of holding one large Con- 
vention in Chicago and instead have 
announced to members that two large 
group meetings will be held. The first 
of these will be held at the Deshler 
Wallick Hotel, Columbus, Ohio, Oc 
tober 18th, 19th and 20th. The second 
will be held October 25th, 26th and 
27th at the Hotel Fort Des Moines, 
Des Moines, Iowa. It is planned that 
the general sessions will begin at two 
o'clock on the afternoon of Tuesday, 


the 18th and 25th, and will be held the 
evening of that day with three sessions 


on Wednesday, the 19th and 26th, in 


cluding an evening session. The 20th 
and 27th will be given up to confer- 
ences of the A, B and C Class com- 
panies for special discussion of the 
revised System of Accounts and De- 
preciation Order. It is expected that 


by October Ist the Interstate Commerce 
Commission will have issued its Order 
the \ccounts 
and changes in the Depreciation Order 
so that the di- 
before Commission's 


relative to Revision of 


conferences will have 
the 


Accounting 


rectly them 


requirements as to and 
Depreciation 

The general sessions will be devoted 
finan- 


to discussions of operating and 


cial problems with a free interchange 


of views as to conditions and plans 
necessary to be followed to regain lost 
At the the 


ufacturers, there will be no exhibits. 


business. request of man- 


In its to its members, 


the Association says that there has been 


announcement 


no time in many years when there has 
been a greater need for a getting to- 
gether of the executives of the indus- 


try to consult relative to mutual in- 
terests and to lend the encouragement 
that always comes from contact with 
others facing similar problems. The 


last two years have seen a heavy loss 
in telephone stations and toll business. 
The companies have met these losses 


by economies in operation. The two 
year period has been one that has 
tested every telephone employee. _ It 


has been only by the co-operation of the 


whole force that com- 


Now 


operating many 


panies have made a winning fight. 


that the end is in sight, it is well that 
these men and women who have been 
holding the line should get together 
and plan for the future 

Inasmuch as neither group meet- 
ing will be the meeting of the whole 
\ssociation, it has been arranged that 
the Board of Directors of the Asso 


Directors of the United 
States Independent Tele- 
phone Association decide to 
hold two large group meet- 
ings, one to be held at Co- 
lumbus, Ohio, October 18, 
19 and 20, and the other 
at Des Moines, Iowa, Octo- 
ber 25, 26 and 27. Both are 
expected to attract large 
attendances. 


Chicago in De- 


ciation will meet in 
cember to transact all necessary Asso- 
ciation business. In this way, the or- 


National Asso- 
ciation will continue to function. These 
should 
all of the companies ; 


ganization of the great 


group meetings bring together 
the executives of 
center selected 
located 


Detailed 


as each for a meeting 
and accessible by 


the 


is centrally 


good roads plans for 
program are being completed and will 
instruc 


The 


departments 


soon be announced as well as 


tions as to hotel reservations, etc. 


executives and heads of 


of every Independent company should 
plan to attend one of these meetings; 


so as to contribute his share to the 
discussions of the problems of the in- 
dustry and obtain his share of encour- 


agement and suggestion. 


DIAL PHONE INVENTOR DIES 
IN OBSCURITY 


[The man who contributed one of the 


most widely used of modern electrical 


devices passed away recently in Troy, 
Ohio, in comparative obscurity. 


W. the 


automatic telephone dialing system and 


George Lorimer, inventor of 


other electrical and mechanical instru- 
died at 
had conceived most of his practical in 


His death 


outside of 


ments his home here where he 


ventions, received _ little 
community 
the dial 


inven 


notice his home 


He 


telephone in 


began his work on 


1906, 


first 
offering his 
tion to the French government. It was 


too complicated to be of practical use 


on large telephone circuits but after 
many improvements, Lorimer sold his 
patents to the Western Electric Com 
pany. 
TELEPHONE SYSTEM IN 
CULVER CHANGED 

Telephones in Culver, Indiana, are 
being changed from the magneto type 
to the common battery system. Many 
men are at work here in an effort to 


complete the change as soon as possible 


CURRENT 


NO-LOSS5 
BATTERY 


100 per cent available current after 
four years’ test on the shelf. 


Safety-deposit top seal keeps Storm 
King Duro Powr Telephone Batteries 


ALWAYS fresh. 
No evaporation. No leakage. 


No current gets out excepting thru 
the terminals into the line. 


Longest possible life on inactive tele- 


os 





~- 


phones. Fewer replacements. Lower 


costs. 


PROOF. Hook a Storm King up 
with any other new cell. Date both. 
Make comparative test at any later 
time. If Storm King does not show 
higher value we will refund cost. 


General Dry Batteries,|nc. 
CLEVELAND, O. 


Dry 
Toronto, 


Batteries of Canada, Ltd., 


Canada 


General 


Makers of all types of dependable 
Dry Batteries for Radio, Ignition, 
Flashlight and General Use. 
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Galvanized Telephone Wire 
and Steel Strand 
Crapo Galvanized Wire can be 


wrapped around its own diame- 
ter without injury to its pure 


zinc coating....That is one of Leck for 
a number of reasons why Crapo the Crapo 
Galvanized Telephone Wire and Seal! 


Strand can be depended upon to 
reduce maintenance cost. 







Indiana Steel & Wire Co. 


Muneie, Indiana 








GALVANIZED PRODUCTS 





Michigan Avenue in 


CHICAGO’ 







Just off Michigan Avenue and 
right in Chicago's Loop —is a 
friendly, comfortable hote 
that will appeal to you 

Coffee Shop and Cafeteria 
serving excellent food at 








very lowest prices 


ONE PERS y WITH BATH 


TWO PERSONS WITH BATH 
$127.92. 


$220.4 $3. 
HOTEL 


LORRAINE 


WABASH AT VAN BUREN 
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Identify yo 





ur inquiry to advertisers by saying 
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or every 


telephone need 





...and 60,000 other items 


WHER E dependability counts — only the 
highest quality electrical products will do. 
One such quality product is Western Elec- 
a cable whose 


tric Lead Covered Cable 





dependability is insured by the most ex- 
acting of manufacturing standards. 

But that’s not all. 
60.000 electrical 


Out of its roster of 


items, Graybar is pre- 
pared to meet any need of a telephone 
industry. And behind every Graybar item 


stands the Graybar reputation for quality 


GraybaR 


OFFICES IN 76 PRINCIPAL CITIES 


that goes back 


62 years. 


EXECUTIVE OFFICES: 


“As show! 


GRAYBAR BUILDING, NEW YORK, N. Y 
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Rainier Guy Guards Are Attractive 


Product of the American Crossarm and Conduit Company is 


@ Proven Durable and Sightly in Tests. 


New Features Prevent Even @ 


Scratches by Children at Play. Power to Resist Onslaught by Truck. 


The American Crossarm & Conduit 
Company, 20 North Wacker Drive, Chi 
cago, has brought out a new type of Guy 
Wire that 


receive a 


Guard beyond a doubt will 


ready response from the in 


dustry, as its hinge’ feature, together 
with stability and resistance to damage, 
results in this novel guard being a wel 
come addition to the art of line con 
struction engineering. Atiractiveness ts 
added when Rainier guards are installed 
Hidden twisted ends of wire makes the 


job as smooth as furniture. 


As can be seen trom the cut, the tie 


wire acts as a hinge, making the placing 





Rainier guards are pleasing to the eye. 
They are not thrown out of position nor 


made unsightly by twisting. They add 
mstead of detract from the landscape 
of the 
to do. 


guard an easy and simple thing 
The 


fastening wire 


ends of the tie wires, or 


as they are termed, are 


pounded down with the pliers into a 


Only 


pliers are needed in making the installa- 


grove provided for that purpose. 
tion. Sudden and powerful force does 
not shatter the guards 

With 


they have proven that a 


tests made with these guards 


that de- 


guard. 


bli IW 


stroys it will destroy a_ steel 


These guards assembled are _ holiow 


wooden cylinders, and are reinforced 


mechanically by the guy strand itself. 
Being light in weight and springy due to 
unique design and to the material used 
they are mild on impact Being round, 


with no projections, the danger in col 





Lineman opens guard and slips 
over the guy strand. Fast- 
cning wires act as hinges 


lision is reduced to the minimum. Be 
ing covered with aluminum paint they 
are highly visible at night, and catch 
the eye. 

Reducing the possibility of law suits 
due to shock when a guy wire becomes 
crossed with a power wire, is provided 
insulate the 


for with this guard. They 


strand, even the tie wires do not touch 


it. Investigation shows this to be the 


only guard on the market with this fea 
ture, and it is a good one 
The hollow 


chimney 


wooden cylinder forms a 
strand, the draft 
keeps the 


around the 


formed through this space 

strand and the inner wall of the guard 

dry. 
The 


made from clear, straight grained Doug- 


guards, we are informed, are 
las Fir, selected at the saw as it comes 
from the log, and kiln dried by the com- 
pany’s own experts, being covered with 
two coats of aluminum paint, they will 
last as long as other units in the line. 
The company advises they will fur- 


nish samples on request, and we advise 





Vol 36. 





The Rainier guard withstands more 

abuse than other designs for wooder 

guards. | bl Tk h if le sity ) t epee | 
aestr 1 fect guard 

that vou take advantage of this offer. 


From our observation of the guard as 


installed, they are neat, pleasing to the 


eve, and add instead of detract from 


the landscape. 





Correct method to 
The twist 
safety groove 


wrap fastening 
Wes will be at the 
Cross- 


Wacker 


\merican 


North 


For sample address 
Conduit Co., 20 
Chicago, Il 


arm & 


Drive, 


BELGIAN RADIO TRAFFIC, JANU- 
ARY-SEPTEMBER, 1931 


~ aaa 
nine months of 1931 


During the first 
the number of radiotelegraphic mes- 
sages transmitted to the United States 


was 25,118 and the number received 


from the United States was 8,528. For 
the corresponding period oft 1930 the 
number of messages amounted to 32,161 


and 11,899 respectively 
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A-im-f HI-TENSION | 
EXPANSION 
ANCHOR 


Expands 21% Times its Size | 


Pulls Against 63% Undisturbed 
Earth 


Made of Certified Malleable Iron || 


4 Anchors in 1 | 


Cone - Metal Slug 
Plate * Expanding 






Write for Bulletin 301 for | 
Complete Information on 
Expansion Anchors 1] 


JAMES R. KEARNEY CORPORATION 
4224-42 Clayton Avenue ” ” St. Louis, Missouri 


r * Taylorville, Illinois ” % Toronto, Canada 





Factories 


KEARNEY 














The 
AMERICAN HOTEL 


275 ROOMS WITH BATH 
$2.00 up b 











The ANNEX 


226 ROOMS WITH BATH 
$1.50 Up 





The AMERICAN “HOTEL 
MARKET at SEVENTH 


She AMERICAN ANNEX 
MARKET ar SIXTH 


Our Food has made 


our Reputation 


COFFEE SHOP OPEN 
UNTIL MIDNIGHT 





« Dia , om 


No. 186 
Electrician’s 
and 
Switchboard 

Pattern 


No. 86 


Heavy Duty 
Pattern 











Pliers 


‘ 
we 
w 


Grip 
a ] s " 


| OF-T-7e eg t= 5 
REAL 


QUALITY 
Appreciated 





HOUSANDS of telephone 

electricians use these cut- 

ters exclusively. They 
could not be induced to switch 
to any other make. They have 
learned that “good” cutters 
are not good enough! 

They insist on Vacuum Grip 
SUPER QUALITY — the ex- 
tra durability that keeps Vac- 
uum Grip Diagonals on the 
job long after “good” cutters 
have been scrapped—the su- 
perb craftsmanship that makes 
every Vacuum Grip Diagonal 
a highly efficient, powerful, 
easy-to-use cutting tool. 


Made with strong easy-riding 
joints. They have spring tem- 
pered handles carefully calcu- 
lated to give powerful lever- 
age with moderate pressure. 
Cutting blades hand-filed and 
perfectly matched, to cut the 
insulation as well as the wire. 


Hammer-forged from elec- 
tric furnace high carbon tool 
steel (our own special formu- 
la) individually hardened and 
tempered to the very core — 
not surface hardened. Real 
Quality throughout! 


No. 186—Special Electrician's and 
Switchboard pattern for fine cut- 
ting. Length 6”. Price $1.90. No. 
185, length 5”. Price $1.75. 

No. 86—Standard Heavy Duty pat- 
tern for general use. A very powerful 
cutting tool. Length 6”. Price $2.00. 
No. 85, length 5”. Price $1.65. 

No. 87 — Heavy Duty pattern. 
especially heat-treated for tough cut- 
ting jobs. An exclusive Vacuum Grip 
Design. Length 7”. Price $2.50. 


PURCHASING AGTS: Write us 
for prices on these patterns, in 
sets or broken lots of one-half 
dozen or more. Then subject 
them to running tests against 
any make of diagonals you may 
be using or which you may con- 
sider to be of the best quality. 


FORGED STEEL 
PRODUCTS CO. 
NEWPORT, PA. 


Grip 








Built UPtoa 
Standard- 
Not DOWN toa 
Price 













NEARLY 


A 


MILLION IN USE 
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With Manufacturers and Jobbers 


BILLINGS IS MADE ASSISTANT 
SALES MANAGER FWD 

The Four Wheel \uto 
pany, Clintonville, Wisconsin, manutat 
FWD 


appointment of Guy H. 


Drive Com 


turer of trucks, announces the 
Billings as as- 
sistant general manager. Mr. Billings, 


who has been with the company for 
nineteen years, has served the past sev 
enteen years as purchasing agent. He 
will retain the title of purchasing agent 
in his new position. 


Mr. Billings 


department of the 


joined the accounting 


FWD 


organization 


SALES 


Guy H. Billings, now manager for 
the Four Wheel Drive Auto ( 


mipany. 


FWD organ- 


and 


in 1913. At that time the 
ization was only three years old 
small. Mr 


only handled accounting, but the recety 


comparatively Billings not 
depart 
1915 
he was made purchasing agent for the 
held 


grew up 


ing department and shipping 


ment were also in his charge. In 


company and has that position 


ever since He with the 


FWD organization and acquainted him 


self with all of the company’s activi 
ties. Through his vears as_ head 


the purchasing department, he has put 


chased million of dollars worth ot ma 


terials and has so expertly handled the 
work that years ago he earned the title 
of “Czar of the purchasing fraternit 
The FWD Saturday News Letter, tl 
company’s house organ, states He is 
the first and only P. A. the mpany 
has ever had, and, if there were a doz 
en before him, it could easilv be said, 
the best. He is a great man for detail 





almost 
part of the 


He used to know 


number of 


every part 
truck 


1915 he has been purchasing and 


every 
Since 


directing purchases of supplies for the 


FWD plant. During rush times, when 
trainloads of FWDs go out of this 
plant double-decked, this man sees to 
it that material gets here in time if he 


has to go to Milwaukee and Chicago 


and carry it home on his back. Guy 


H. Billings is a purchasing agent, he 


wants quality, he wants service, he 


wants delivery—and he gets it 


OTTO BERNZ, INC., NOW LO- 
CATED IN ROCHESTER, N. Y. 


Announcement has been made that 


Otto Bernz, Inc., formerly of Newark, 
N. J., is now located at 280 Lyell ave- 
nue, Rochester, New York. The com 


plete factory was removed to Rochester, 


which in addition to new equipment 
installed, gives them one of the best 
facilities for the manufacture of stand 
ard furnaces, blow torches and other 


equipment to be foun 


Since the death of the founder oft 


this concern, Otto Bernz. several months 


ago, Rochester interest took over the 


manutacture and sales of the equip 


ment of this concern, and the plant of 


the organization is in full operation and 
prepared to fill orders promptly 


The same sales organization has been 


retained and patrons of Otto Bernz. 
Inc., will receive the same considera 
tion that has characterized their su 


cesstul operations in the past. 


A DISTRIBUTING BRANCH 
EXPANDS 


The Stromberg-Carlson Telephon 


Manufacturing Company has increased 


, , . 
the space occupied by its Kansas City 
branch more than 50 per cent in a shift 
floor 


Transfer and 


new location on the second 


f the W. E. Murray 


Storage building, 2017 


to a 


Grand avenue 


Che company warehouses articles ot 


telephone and radio equipment. there. 


serving trom this center a broad terri 


tory comprised of all or parts of these 


states Missouri, 
Oklahoma, 


Gillespie is manager of the 


1 1 
Kansas, Nebraska, 


Colorado and Texas. K. G. 


Kansas 


KESTER SOLDER COMPANY 
ELECTS NEW SALES 
MANAGER 


\ i ne t s erest 
i wers d buvers older is the 
] » ry] ¢ 
elect r. 4 Ripley to the office of 
1) - ] 
general saies inager tr the Kestet 
Solder ( Cl igo 


Mr. Ripley has 
the Kester Solder ( 


eight 


been associated with 
tor nearly 
in charge of 


duct 


ompany 


vears, having been 


industrial sales and pr develop- 


ment 


be en of 


During this period he has f 


great service to manutacturers§ and 


other solder users all over the 


His widespread 


country, 
knowledge of the uses 


of solder has caused ufacturers to 





- ~alae 
yeneral sales 


manager for the Kester Solder 
mopar 
call him into their plants on specific 


production problems, where he - has 


} 


been ol success- 


material assistance in 
fully solving them, with their produc- 
tion executives 


Mr. Ripley is a recognized authority 


on solder, and has written many afti- 


} 


cles that have been widely published 
and quoted He has also developed 
many new and valuable ideas, and trom 
these, a number of basic solder patents 
have been issued 

As he is so unusual A nformed 
on the m ifacture d uses of solder 
ind having beer sales contact with 


users all over the country, Mr. Ripley 


al 
is in an excellent pos 1 to be of real 
service t manutacturers lealers, re- 
wnat eT. : 
All nen atl ) eT sers Ss 
rg , : 
M1 Riple States it elle ves 
t t ner S irk 1 I nent 1m 
{ 
) nes condit s i r s noted 
1 cle ite nD en t in sales volumes 
+ ] ; ‘ j 1 k. 
e 14st ew I s nd ¢ S 1OOK 
‘all 
ing forward t 1 ve satisfactory fall 
yusiInes 
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Septem! 


I. C. C ORDERS CHANGES IN service will be redu 


ber, 1932 
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from $3.50 and Kingsley Wood, the Postmaster-Gen 


oe amagengae PHONE RATES $2.75 to $3.25 and With the 25 eral. “During the last 10 vears reduc 
Accord to an announcement by the cent discount for payment of bills by tions in telephone rates have totaled in 
Illinois Commerce Commission recently, the 15th of the month these two serv the aggregate over $20,000,000 a year.” 
the Middle States Telephone Company, ices are reduced a total of 50 cents _— 
operating in Park Ridge and Des PHONE SERVICE TO GULF 
Plaines, Illinois, was ordered to re LOWER ’PHONE RATES DENIED RESORT WILL BE OPENED 
duce the rate charge n two types Efforts to bring down the high cost of Telephone communication between 
of telephone service and allow a 25 telephoning in Britain have failed, the Del Mar, Texas, gulfside resort lo- 
per cent discount o1 ill forms of com Government, which owns and operates cated on Brazos Island, and the outside 
munication service n payment the lines, declarin a move unwise world, is expected to be available dur 
i bills. “In view of the relatively small surplus ing September as a result of a contract 
The reduction became effective Sep t the telephone ac nt, I regret that signed between owners of the prop 
tember 1, 1932 a reduction in the charge for rentals erties on the Gulf and the Rio Grande 
One and two party resident phone is at present impracticable,” said Sit Valley Telephone company 


VOLT - 


AMME 


iP LITTELFUSESJ 


Don't Burn Out Meters / 


Littelfuses, quick and positive, are designed to protect 
} delicate test meters against overload. Obtainable in ranges 
TER from 1/100 to 2 amperes at 250 volts, also in high voltage 
ranges. Write for instructive bulletin. 


LITTELFUSE LABORATORIES 


CHICAGO 








Ww. L 


Tele 





RUNZEL CORD AND WIRE CO. 


Runzel, President, brings to this organization 41 years’ 
experience in the manufacture : this type 
of telephone equipmen 


phone and Switchboard Cords and Wire 


May we quote you on your requirements? 


1727-31 Montrose Ave., Chicago 
The Home of the Perfect Cord 
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an 
ticl 
vid 


down to the last 


True Gauge of Toll Traffic 


HE Caleulagraph is not only a vigilant 
guardian of toll board revenue, but also 
ug traffic. Che toll 
hy h ‘ (: leaulaagre | . 

8) the aiculagrapnh pro 
measurement of. toll 
cent, and 


accurate VaAuV'e ot 


<eTS recorded 
© 2. G1ericai income 


every penny 1S 


1 ’ + ] % 2 1 md 
aiways accounted for Managers also find 
these records a daily index of pen traffic 
tow—convenit« certain, easv to check up 
in the brevity of the useful information 
summed up 

The Calculagra stamps n the toll ticket the 
beginning t ea ill gether with the time 
elapsing during « all, down to the larter 
a minute, for at number of calls—producine a 

i inent i i ri r rd ec 

Pr tion on Re 
THE CALCULAGRAPH COMPANY 

90 Church Street Dept. 22 New York City 


— 


LA 


THE ELAPSED TIME RECORDER 


LLANIIIINY 




















Cedar Poles 


NORTHERN WHITE WESTERN RED 
PLAIN OR TREATED BUTTS 


Prompt Shipment from 
Minneapolis Yard 


T. M. Partridge Lumber Co. 


Minneapolis, Minn. 











INDOOR 
OUTDOOR 


STATION 
PROTECTOR 


TYPE O-7 
i” 


Mounted outdoors it 
keeps high potential out 
of subscriber's premises. 


COO 











Adequate protection at 
low first cost and low 
maintenance cost. 


Always accessible when 
mounted outdoors. 





MANUFACTURED BY 


COOK ELECTRIC COMPANY 


2700 SOUTHPORT AVENUE CHICAGO, ILLINOIS 
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WE MADE AN ERROR! 
error was 
office 


In our August issue an 


made regarding the new central 
equipment being installed by Don Smart 
at Nekoosa, Wisconsin. The 
board in the Wood Telephone 


Company’s Nekoosa 


switch- 
County 
exchange is not 
automatic as the announcement stated, 
KELLOGG 6-800 MASTER- 
SWITCHBOARD. 


but a 
BUILT 

The new Kellogg Masterbuilt switch- 
advantage of speed, con 


and simplicity. In- 


board has the 
venience, 
cidentally all exchanges operated by this 
with Kellogg 
every 


economy, 


equipped 
which in 


company are 
manual switchboards, 
ase, have a perfect record of good 
costs. 


service and low maintenance 


Internal Sheuseemn Building Well 
Supplied with Telephones 


The new $10,000,000 Internal Revenue 
Building in Washington, D. C., now be- 
served by a 
with ap- 


ing occupied is private 
branch telephone 


proximately 650 telephones in operation. 


exchange 


facilities provide for 
y ot 1,400 telephones 
including a 
build- 
offices 


However, wiring 
an ultimate 

The telephone 
underground cable 
ing with the city and 
distributing frame on which the 600-pair 
a terminal room 


capacit 
equipment, 
connecting the 
central 


is located in 
From this distribut- 


terminates, 
on the second floor. 
ing frame the telephone company has in- 





J.G. WRAY & CO. 
Telephone Engineers 
Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization and 
Operation of Telephone Companies 
J. G. Wray, Fellow A. E. E. 
Cyrus G. Hill 
Rm. 2626 Seaiews Bldg., Chicago 











RECONSTRUCTED EQUIPMENT 


Kellogg No. 30A 100 ohm combine line 
drops and jacks 10 per strip @ 

Any Make Transmitter repaired and 
enameled (@ 

Any Make Receiver unit repaired 
bins rewound) @ 

Western Elec. No. 315 3-bar 1000-1600 
or 2500 ohm Monophone signal sets @ 5.00 

Stromberg 4-bar 1000-1600 or 2500 ohm 


$10.00 


50 
(Bob- 
45 


Monophone signal sets @ 5.50 
New Cabinet 5-bar 1000-1600 or 2500 
ohm Monophone signal sets @ 6.25 
Kellogg latest type unbreakable desk set 
with 3-bar 1000-1600 or 2500 ohm in- 
side connection signal set @ $10.00 
4-bar @ $10.50—5-bar @ 11.00 
Western Elec. No. 329 or Kellogg No. 22 
Transmitters with back (a 10 
Western Elec. No. 317 3-bar 1000 ohm 
Bdg. compacts with 3 inch gong ring- 
6.60 


ers 
Cook No. 8 Arresters with heat coils per 
bank of 20 lines | 6.50 
Used 3 conductor desk set cords with 
clips of tips both ends “| 
Strombery New No. 53x Plugs with new 
6 foot cords attached “| yt) 
New Western Elec. No. 143 Rec. Shells 


with caps @ 37 
Kellogg, Dean or Monarch 100 ohm drop 
coils @ 35c—500 ohm 45c—1000 ohm @ .50 
Stromberg No. 11 combine line drops 
and jacks per strip of 5 @ 7.00 
Stromberg No. 11 350 ohm drop coils @ 45 
Kellogg No. 51E ring off drops 10 per 
8.00 


strip @ 
Write for Bulletins 
REBUILT ELECTRIC EQUIPMENT CO. 
1940 W. 2ist St., Pilsen Station, Chicago, III. 


stalled three house’ cables 


which descend to the 
along the 


1,200-pair 
basement and then 
twelve 


extend corridors to 


riser shafts. 
The 
inside wires for telephone distribution, if 
about 850 
than the 


telephone wire in cable and the 


spliced end to end, would be 
miles in length, which is more 
distance from Washington to Chicago. 


STATE TELEPHONE REVENUE 
SHOWS LARGE INCREASE 


193 telephone 
Oklahoma for 
January 1, over that for 
5,485.61, M. E. Searle, 


Increase in revenue of 
companies operating in 
the year ended 
1930, was $2,12 


POSITION WANTED 


Young unmarried man desires posi- 
manager 


eight 


as wire chiet or local 
He is a 


experience in the 


graduate, with 


telephone in- 


college 
years 
dustry including all phases of plant 
work. Free to travel 


B., Tel. Eng 


and commercial 


anywhere. W. H 





Make Your Directory-a Source of Income 
Write for Particulars 


J. H. WELKER 


McKINLEY BLOCK, CANTON, O. 
Telephone 8009 
DIRECTORY; ADVERTISING: EXCLUSIVELY 











Vol. 36 


No. 9 


engineer for the state corporation com- 


mission, reported Tuesday 


In the same 12 months, Searle 
the investments of companies increas 
$475,053,71 and the expenses were $634. 
090.16 more, making the net gain 
$1,491,395.45. 

Only eight new exchanges were es- 
tablished, bringing the total number in 


the state to 499 


We will sell your 


Telephone Directory 


ADVERTISING 


or will publish your directory complete 


L.M. BERRY & CO. "i0" 








COFFEY SYSTEM & AUDIT CO. 
Exclusive telephone accounting since 1907. 
Certified Public Accountants. 

We install the well-known 
COFFEY SYSTEM 
Audits—Rate Cases and Special Work. 
A Central Accounting Department. 
454 Consolidated Bldg., Indianapolis, Ind 








ACCOUNTING 


HERDRICH AND BOGGS 

: Certified Public Accountants 
Specializing in Telephone Accounting 

and Rate Cases Since 1918. 

901-7 Continental Bank Bldg. 


Indianapolis, Indiana 




















When an Audit is not wanted 


or even courted, there is the 
place where an audit should be 


made. 


A good audit is an asset to the 


company in that it has a tend- 


ency to breed confidence and 
to stimulate conscientious work. 
A good audit is valuable infor- 
than it 


mation—is worth more 


costs. 


A good auditor is a good ad- 
viser. 
Don't get along without an 
audit. 
Ask Plan 
which tells the 


about our Monthly 


story at a low 


cost. 


Bowdle 


Accounting System 


F. A. BOWDLE, Registered Accountant, 


Suite 1218, 185 No. Wabash Ave. 
CHICAGO, ILLINOIS 











wx CHAPMAN 


| LIGHTNING ARRESTERS 
‘ MADE BY 


MINNESOTA ELECTRIC CQ 
MINNEAPOLIS, MINN. 











New Unprotected 
Cable Terminals 


W. E. 14-B 11 pair with 
stub $4.50 
Cook M-10-1 16 pair 3.00 


Cook M-10-1 16 pair with 
stub 


Cook M-10-1 26 pair 
Reliable Elec. Co. 2-A 


substation protectors 
similar to No. 977 type .60 


5.50 
5.00 


Buckeye 
Telephone & Supply 
ompany 
COLUMBUS, OHIO 














